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How to keep a roll neck 
from becoming a bottleneck 


Bearings in a billet mill have to be rugged to carry 
the tremendous separating forces in the rolling of 
steel. To insure continuous production and long, 
trouble-free performance, engineers specify Timken” 
roll neck bearings. That’s because Timken balanced 
proportion roll neck bearings permit higher roll- 
ing speeds, minimize roll neck wear, and have 
maximum capacity. 


TIMKEN’ bearings 
keep costs low TE . 


Tonnage records indicate that Timken bearings 
help keep cost per ton of steel rolled to a minimum. 
In many mills Timken roll neck bearings are still c —_ 
going strong after more than two decades of service. 
Because of balanced proportion design, they give 

greater mill rigidity, permit larger diameter roll necks 

than ever before. Roll neck strength is increased a 

50 to 60%. Load ratings are increased up to 40%. ; 


Learn more 
about bearings 


| IMKEN Some of the engineering problems you'll face after 
graduation will involve bearing problems. If you'd 


like to learn more about this phase of engineering, 

TAPERED ROLLER BEARINGS we'll be glad to help. For additional information 
about Timken bearings and how engineers use 
them, write today to The Timken Roller Bearing 
Company, Canton 6, Ohio. And don’t forget to 
clip this page for future reference. 


NOT JUST A BALL O NOT JUST A ROLLER ©> THE TIMKEN TAPERED ROLLER c= 
BEARING TAKES RADIAL @ AND THRUST -@- LOADS OR ANY COMBINATION ie 
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Efficiency in many mechanical devices is 
often a matter of high speeds and low weight. 
The resultant stresses make heavy demands 
on parts, whether they be in aircraft or 
automotive engines, machine tools or loco- 
motives. 

Molybdenum is the only alloying element 
that gives steel the two vital necessities for 
meeting such requirements—good harden- 
ability and freedom from temper brittleness. 
Molybdenum steels will also meet the 
requirements of production economy. 

Send for our comprehensive 400-page 
book, free; “MOLYBDENUM: STEELS, 
IRONS, ALLOYS.” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 
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Oh say 


can you am 


“That's Jonesey—putting out his flag again. x 
“He hasn’t missed one Sunday in the EE 

eight years we’ve been neighbors. I used 

to kid him about it a lot. Asked him 

why didn’t he buy a cannon to shoot off 

with it. He took it good-natured-like. 

But we got to talking last week about 

war in general. That was the first time 

I even knew he had a son. 


ml Nl “His boy, Joe, enlisted right after Pearl 
in an Harbor and got overseas fast. When 
“ever young Joe came back, Jonesey met him 3 
at the railroad station, stayed up with = | 
— him all night and rode out with him to i if mM 
His the cemetery on the hill. After it was all i il i nl 
i over, the sergeant gave Jonesey the flag J Ll 
+ that had covered Joe. That's it over there. i 


I don’t kid Jonesey any more. 


“Instead, I’ve been listening respectfully 
when he talks about the flag . . . only 
when be says it, it’s Flag. With a capital 
F. Same capital F he puts on Freedom, 
which is what he really means. Jonesey 
sure made me think about Freedom a lot. 
For instance .. . 


“When I vote, nobody knows where I 

TEN SS, p : put my X’s. Nobody puts me in jail for 
a picking out my own church. And no 
teachers tell my kids to spy on me and 


or high prices. And when I told my boss 
I was quitting to open a little grocery 
with the dough I'd saved in war bonds, 
he wished me luck and said he’d have 
his missus buy their groceries from me. 


“That's what Jonesey meant when he 
said our Freedom is right under our 
noses. Can’t feel it or see it. But it’s there 
just the same, wrapped up in every star 
and stripe in that Flag across the street. 


“And, if you'll excuse me, I’m going out- 
side and hoist my own Flag, too... just 
bought it last night. ‘Oh say can you see?’ 
I sure can... now!” 


REPUBLIC STEEL 


Republic Building, Cleveland 1, Ohio 


\ turn me in because I squawk about taxes 


Republic BECAME strong inastrong and 
free America. Republic can REMAIN 
strong only in an America that remains 
strong and free ... an America who owes 
much of her prosperity to her many huge 
industries that provide her people with the 
world’s finest living. Through these many indus- 
tries, Republic serves all America. A typical ex- 
ample can be found in the Petroleum Industry 
whose products furnish much of the nation’s 
power, heat and light. In this production, too, 
steel plays a vital role . . . carbon, alloy and 
stainless ... much of which comes from 
many mills of Republic. 


* * * 


For a full color reprint of this advertisement, 
write Republic Steel, Cleveland 1, Obio 
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Lockheed—a great place to work 


Lockheed engineers work in modern, air-conditioned offices. They 
are well-paid—and vigorous, original thinking is encouraged. Training 
programs prepare engineers who show special promise for advance- 
ment. Aeronautical training or experience is not required; Lockheed 
trains engineers in all fields for aeronautical work. 


ENGINEERING CONFERENCES SPECIAL TRAINING 
++ ifon out problems in design ++.prepares men for new assignments 


LOCKHEED... 


in Southern California 
has a great future — 


There’s a better future—and a better life —waiting for engineers 
in Southern California—at Lockheed Aircraft Corporation. 
For here, in beautiful, sun-swept San Fernando Valley, 


you find living and working conditions beyond compare. 


Southern California—a great place to live 


You not only work better at Lockheed, you live better. For Southern 

California is the center of good living. You are an hour from the beaches, 
an hour from the mountains, always near outstanding athletic events. 
The cultural life is as rich and varied—drama, ballet, symphonies. And 

the climate is tops. 


HOLLYWOOD BOWL 
«+. music under California skies 


See your Placement Officer today for application blank and 
illustrated booklet describing life and work at Lockheed. If the supply 
is exhausted, write: M. V. Mattson, Employment Manager 


LOCKHEED AIRCRAFT CORPORATION 


BURBANK, CALIFORNIA 
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An Invitation to Every 
Who Has an Idea for 
a Better Petroleum Product 


To encourage progress, The 
Sinclair Plan will open the doors 
of the company’s great petroleum 
laboratories to the best ideas of 
inventors everywhere. 


—— Americans are often ham- 
strung today. Not because of any lack 
of ideas, but because of a need for large 
and expensive facilities to find out if and 
how their ideas work. 

This was no obstacle in our earlier days. 
With nothing but his own hands and a 
few dollars, Henry Ford proved that he 
could build an automobile that ran. Eli 
Whitney built his cotton gin in a barnyard 
with homemade tools—and it worked. 

In contrast, the first pair of nylon 
stockings took ten years of research time 
and $70,000,000. 

Today, science and invention have 
become so complex that a man with an 
idea for a better product often needs the 
assistance of an army of specialists and 
millions worth of equipment to prove his 


Within the petroleum field, The Sinclair 
Plan now offers to provide that assistance. 


The Sinclair Plan 


Under this Plan, Sinclair is opening up its 
great research laboratories at Harvey, 
Illinois, to independent inventors who 
have sufficiently good ideas for better 
petroleum products. 

Sinclair Research Laboratories have 
nine modern buildings equipped to handle 
every phase of petroleum research. These 
laboratories were built with an eye to the 
future, and their potential capacity is 
larger than is required for current work. 
This capacity will be made available for 
developing the best ideas of outside 
inventors. 

If you have an idea for a better petro- 
leum product or for a new application of 
a petroleum product, you are invited to 
submit it to the Sinclair Research Labora- 
tories, with the provision that each idea 
must first be protected, in your own in- 


American 


terest, by a patent application, ora patent. 

If the directors of the laboratories select 
your idea for development, they will 
make, in most cases, a very simple deal 
with you: In return for the laboratories’ 
investment of time, facilities, money and 
personnel, Sinclair will receive the privi- 
lege of using the idea free from royalties. 
This in no way hinders the inventor from 
selling his idea to other companies or 
from making any kind of arrangements 
he wishes without further reference to 
Sinclair. 


How to Participate 


Instructions on how and where to submit 
ideas under The Sinclair Plan are con- 
tained in an Inventor’s Booklet that is 
available on request. Write to: Executive 
Vice-President, Sinclair Research Labora- 
tories, Inc., 630 Fifth Avenue, New York 
20, N. Y. for your copy of this booklet. 
Important: Please do not send in any 
ideas until you have sent for and received 
the instructions. 


SINCLAIR-A Great Name in Oil 


idea has commercial value. 


Under The Sinclair Plan, the available capacity of these laboratories is being 


SINCLAIR RESEARCH LABORATORIES at Harvey, Illinois, have contributed 
turned over to developing the promising ideas of inventors everywhere, 


many of today’s most important developments in the fi¢ld of petroleum. 
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Turboprop Engines 


By DR. P. F. MARTINUZZI 


HIGHER EFFICIENCY SHOWS BRIGHT FUTURE 


Since the end of the war, gas tur- 
bines have taken a_ pre-eminent 
place in aviation under the form of 
jet engines. Applied at first to fast 
fighters, turbojets soon showed such 
favorable features that their use 
has been extended to all fighters and 
to many fast bombers. This rapid 
success has been due to many con- 
comitant causes; extremely light 
weight and very large power output 
are easily obtained; maintenance is 
much simplified; operation at all 
altitudes is easy and does not re- 
quire special superchargers; there 
is no propeller and consequently no 
loss of power due to it, no torque 
reaction and the landing-gear can 
be made short and light. 

Recently another type of aircraft 
gas turbine, the turboprop, has 
gained considerable publicity. The 
first production models have already 
been built and it is likely that in 
the next few years the turboprop 
will find a wide field of application 
both in military and in commercial 
aviation. The reasons that have lead 
to the development of the turbo- 
prop will best be understood if tur- 
bojet and turboprop are compared. 

turbojet consists essentially 
of an air-intake, an air-compres- 
sor, a combustion chamber, a tur- 
bine and an exhaust pipe or cone. 
The compressor can handle very 
large quantities of air (from 50 to 
156 Ibs. of air per second) and raise 
its pressure from atmospheric to 4 
or 5 times atmospheric pressure. 
This high-pressure air enters the 


Phantom view of the nose of a turbo- 
prop engine. These engines promise to 
eventually replace the present jet en- 


gines because of their greater opera- 
tional flexibility. 
—Allison 
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combustion chamber (which — in 
practice often consists of many small 
chambers working in parallel) where 
an appropriate amount of liquid 
fuel is continuously burned in the air 
so that the combustion gases reach 
a maximum temperature of over 
1600°F; owing to the high tempera- 
ture, the volume of the combustion 
products is very much larger than 
that of the air entering the combus- 
tion chambers, while the pressure 


nection and there is no power out- 
put; the whole machine has the pur- 
pose of providing a large stream of 
fast exhaust gases. The accelera- 
tion of a large mass of gas in the 
machine causes a toice to be applied 
to the machine in the direction of 
flight, just as the acceleration of a 
bullet in a rifle causes the gun to re- 
coil. This force is called thrust and 
is directly applied to the frame of 
the aircraft so that it is utilized 


Allison 550 HP, 2500 pound thrust turboprop engine. This is the most powerful pro- 
peller type engine cleared for flight, and was developed for the Navy. 


remains substantially the same. 
These hot high-pressure gases ex- 
pand partly in the turbine, where 
they generate just enough power to 
drive the compressor. The gases 
leave the turbine at a pressure high- 
er than atmospheric and at high 
velocity, and the remaining excess 
of pressure further increases this 
velocity in the exhaust cone which 
acts as a nozzle. The whole machine 
is so mounted on tie aircratt that 
the gases come out of the exhaust 
cone in the opposite direction from 
the direction of flight. Turbine and 
compressor have no external con- 


100% without any loss in passing 
from turbojet to the aircraft, where- 
as a piston engine or a turboprop 
converts its power into thrust |-y 
means of the propeller, and in this 
conversion considerable losses are 
incurred (from 20 to 40% ). 

By means of some simplifying as- 
sumptions it is easy to calculate 
the thrust; if the air is assumed to 
enter the compressor with a velocity 
u equal to the velocity of flight and 
if the exhaust gases leave the ex- 
haust cone with‘a velocity « much 
larger than u, neglecting the weight 
of the fuel, the thrust for each Ib. 
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Cross section of a turboprop engine. 


of air that flows through the ma- 
chine will be equal to the change 
of momentum of this lb. of air, that 
is 
T=1/g (w-u). 

In modern jets, w is generally slight- 
ly over 2000 fps. If we assume a 
speed of flight of 600 mph, which 
corresponds to 880 fps, and if w is 
2080 fps, it can easily be seen that 
there is a thrust of 37.5 lbs. per lb. 
of air; so that a jet having a flow of 
100 Ibs. of air per second would 
give a thrust of 3750 lbs. The pow- 
er developed equals velocity multi- 
plied by thrust; converting the 
units, the result is 6000 HP. Mod- 
ern jets weight about .5 Ib. per Ib. 
of thrust; their specific fuel con- 
sumption is 1 lb. of fuel per HP/hr. 
Consequently the jet will weigh 
about .3 Ib/HP, which is excellent, 
and the consumption will be .625 
Ibs/HP/hr, which is higher than 
that of a piston engine (less than .5 
Ib/HP/hr) but not prohibitive. If, 
however, the same jet is fitted to 
another aircraft having a maximum 
speed of 450 mph, or 660 fps, then 
the power developed is only 4500 
HP, assuming that the maximum 
thrust of the jet remains unchanged. 
In this case, the weight per HP be- 
cames .42 Ib, still good, but the fuel 
consumption rises to .83lb/HP/h, 
very high indeed. If the same jet 
were fitted to an aircraft having a 
maximum speed of 300 mph, the 
power developed would be only 3000 
HP, the specific weight would be 
over .6 Ib/HP and the fuel con- 
sumption would become 1.25 Ib/ 
HP/hr. This last figure is much too 


high and would render the use of 
the jet in this case quite imprac- 
tical. 

From the above examples it can 
be seen that a jet is not an engine 
in the ordinary sense of the word, 
because it does not give power; it 
only gives thrust and the power 
obtained depends on the speed of 
the aircraft. The modern jet engine 
can in practice be applied only to 


Professor P. F. Martinuzzi 


Dr. P. F. Martinuzzi, Professor of 
Mechanical Engineering, is a gas 


THE AUTHOR 


aircraft flying at high speeds of 
over 450 mph; the higher the speed 
the better become both specific 
weight and specific fuel consump- 
tion. If the speed is extremely high, 
well in the supersonic range, then 
the jet becomes again unsuitable 
and special engines of the ram-jet 
type must be used. 


The turbojet has another disad- 
vantage; as the maximum thrust is 
almost constant, the power develop- 
ed at low speed is low; consequently, 
jet aircraft have a slow take-off and 
require long runways. This is par- 
ticularly serious for aircraft that 
must take off from carriers. Recent 
developments have permitted an in- 
crease of thrust at take-off by 
means of after-burning (burning 
fuel in the tail pipe after the tur- 
bine, and so increasing the exhaust 
speed) or other auxiliary devices. 
But these stop-gap methods compli- 
cate the jet engine and are terribly 
wasteful of fuel . 


The turboprop engine promises 
to bring some of the advantages of 
the jet engine to aircraft flying at 
relatively low speeds (300/500 

(Continued on page 24) 


turbine and internal combustion 
engine specialist. He studied in 
Italy, at the University of Padua 
and at the School of Engineering 
in Turin, where he obtained his de- 
gree of Doctor in Mechanical En- 
gineering in 1923. He became a 
designer of automotive and air- 
craft engines; in 1929 he left Italy 
and worked in England, France 
and Switzerland. He was engaged 
from the beginning of his career 
in problems of supercharging, and 
this led naturally to his interest in 
the new field of gas turbines; from 
1938 he started work on gas tur- 
bines and compound engines (a 
combination of high-supercharged 
piston engines and gas turbines). 
In 1946 he returned to Italy and 
became head of the gas turbine 
section at the Italian National Re- 
search Council in Rome. He came to 
Cornell in 1949. 
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COMBINES PROPERTIES 
OF CAST IRON AND STEEL 


Nodular Cast Iron 


By ALFRED BLUMSTEIN, EP 


Hailed by many as the most im- 
portant new development in the 
cast iron field since the invention 
of malleable iron in 1820, nodular 
cast iron has been causing quite a 
spurt of activity and interest in 
metallurgical circles for the past 
three years. This is a material whose 
value lies in its combination of 
many of the process advantages of 
grey cast iron with many of the 
property advantages of steel—truly 
a desirable grouping. 

Private research on the problem 
of developing such a material had 
been going on for several years 
when, in March of 1948, Messrs. 
Morrogh and Williams of the Brit- 
ish Cast Iron Research Association 
published a paper announcing the 
achievement of such an objective. 
Immediately thereafter, in May, 
1948, the International Nickel Com- 
pany, which had _ simultaneously 
been working towards the same 
goal, made public a similar material 
which they named “ductile cast 
iron.” INCO holds the patent on 
this material, and it is their version 
that is being commercially produced 
at present. 

There is still much research to be 
done in ironing out the kinks in the 
production of the material and in 
determining its properties and its 
applications. A sizeable contribution 
toward that end is being made right 
here at Cornell as a senior project 
under Professor Joseph O. Jeffrey 
of the Department of Engineering 
Materials. Investigations here are 
concerned with impact resistance, 
notch sensitivity, machinability, 
damping capacity, and torsion and 
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fatigue properties. The intention is 
to evaluate nodular cast iron on its 
own and as compared to other fer- 
rous materials. Results of the re- 
search are to be announced at the 


major difference between nodular 
iron and grey cast iron lies in the 
distribution of the carbon, which 
appears as graphite. In the grey 
iron, the graphite exists as long 


The seven members of the research group. From left to right they are Bill Johenning, 
Professor Joseph Jeffries, Bill Cowley, Al Blumstein, Walt Crone, Tom Poyer, and 
Bill Jennings. 


May 15 meeting of the Southern 
Tier Chapter of the American So- 
ciety for Metals in Waverly. N. Y. 

The mechanical properties of 
nodular cast iron may best be dis- 
cussed on the basis of microstruc- 
ture. As can be seen from the ac- 
companying photomicrographs, the 


flakes. Since the mechanical 
strength of graphite is virtually nil, 
the flakes have the effect of voids 
or notches in the metallic matrix. 
As a result of the long thin shape 
of the flakes, there is a large degree 
of iron-carbon contact, and the ef- 
fect of the graphite is comparatively 
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large. This has the same effect as 
that caused by many small cracks 
throughout the piece, and results 
in high stress concentrations, ac- 
counting for the characteristic 
brittleness of the grey cast iron, 
and its low strength. 


Metallurgical Goal 

It has long been the goal of metal- 
lurgists to minimize the effect of 
the graphite in the cast iron with- 
out eliminating it. This is accom- 
plished by clumping the graphite 
instead of letting its spread out as 
flakes. The theoretical ideal would 
be to have the graphite distributed 
as minute spheroidal specks in the 
iron matrix. This brings the carbon- 
iron interface to a minimum and re- 
duces the stress concentrations. 

Previous to the invention of nodu- 
lar iron, the only means for ap- 
proaching this ideal was by the mal- 
leablizing process invented 120 years 
ago by Boyden. By heating white 
cast iron (in which the carbon is 
combined as iron-carbide) for about 
fifty hours, the unstable carbide 
decomposes, leaving small patches 
of graphite in the iron. The big 
drawback to this process is the long, 
expensive heat-treatment required. 
Furthermore, the process may only 
be used for small castings, since it 
is only in such cases that the re- 
quired carbide structure may be 
achieved. 


Innoculant Added 

Nodular cast iron is the latest 
advance in this attempt to “spher- 
ize” the graphite in cast iron. The 
process consists of the addition of 
certain carbide-stabilizing agents, 
such as magnesium or cerium, to 
the molten grey iron. This is fol- 
lowed by the introduction of a 
ferro-silicon inoculant which over- 
comes the tendency just induced to 
form carbides, and causes the gra- 
phite to precipitate as nodules. The 
first effect of the carbide-former is 
to reduce the sulphur content to 
about .02 per cent, after which it 
gets to work on the graphite. The 
more of the nodulizing agent pres- 
ent, the more of the graphite that 
will precipitate as nodules instead of 
flakes. When the point has been 
reached when all the graphite pre- 
cipitates as nodules, however, the 
excess of the agent starts to work in 
forming carbides with graphite. 


This, too, is understandable, since it 
results in brittleness. Thus, it is 
seen that the amount of nodulizing 
agent added is rather critical and 
must be controlled within close 
limits. 

The British process for making 
what they termed “spherulitic gra- 
phitic cast iron,” first published in 
the March, 1948 issue of the Jour- 
nal of the Iron and Steel Institute, 
made use of cerium as the noduliz- 
ing agent. They were restricted by 
this material in that their irons had 
to be hyper-eutectic (having a car- 
bon equivalent greater than 4.3% ). 
A big commercial drawback to their 
process was the cost of the cerium 
addition—about $30 per ton of iron 
—as compared with $20 for the 
magnesium process now in use in 
this country. 


Magnesium Used 

The metallurgists of the Inter- 
national Nickel Company, largely 
through the work of Albert Gagne- 
bin, developed the more commer- 
cially satisfactory product using 
magnesium as the nodulizing ingre- 
dient. The first major difficulty that 


Top: Gray cast iron. The structure is 
greatly interrupted by the flaky form of 
the graphite. 


Bottom: Nodular cast iron. The graphite 
is more compact when spheroidal, making 
the structure more continuous. 


presented itself was prevention of 
the violent reaction of the magnes- 
ium upon coming in contact with 
the molten iron. Since pure mag- 
nesium boils at about 2030°F., its 
contact with the iron at about 
2600°F. would tend to produce 
rather disastrous results. This is 
presently being remedied by making 
the addition as a magnesium-nickel 
alloy, thus diluting the magnesium 
and raising its boiling point. The 
only difficulty in this respect now is 
the necessity for shielding the eyes 
from the flash, but there is no longer 
the problem of metal being blown 
from the mold. 


Temporary Specifications 

Temporary specifications 
nodular cast iron have recently been 
written by the International Nickel 
Company. They have classified the 
production into four grades desig- 
nated on the basis of properties. 
The specifications consist of six 
numbers of the form “xx-yy-zz.” 
The “xx” indicates the minimum 
tensile strength; the “yy” specifies 
the minimum yield strength; and 
the zz represents the minimum 
elongation, in percent. The strengths 
are in thousands of pounds per 
square inch (psi). 

The 90-65-02 grade, with a pearl- 
itic matrix in the as-cast condition, 
is used where high strength and 
wear resistance is requisite. Its av- 
erage tensile strength is about 100,- 
000 psi, and its elongation will vary 
between 2 and 5 per cent. 

A tougher as-cast grade is the 
80-60-05. This exhibits a pearlitic- 
ferritic matrix, and has an elonga- 
tion range of from 5 to 10 per cent. 


Ductility Achieved 

By giving either of these grades 
a relatively short annealing treat- 
ment, much greater ductility is ob- 
tained as a consequence of the com- 
pletely ferritic matrix that is 
formed. This grade—the 60-45-15— 
exhibits an elongation of 17 to 23 
per cent, comparable with that of 
carbon steel. 

For some applications, there 
is a fourth grade, specified as 
80-60-00, which allows more phos- 
phorous and, in general, requires 
less control. Its main use would be 
in instances where strength is ne- 
cessary, but ductility is not of too 

(Continued on page 32) 
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Aside from those who are awak- 
ened at the end of each hour, most 
engineers pay little or no attention 
to the bells which are responsible 
for running classes on schedule. 
These bells, as so many other small 
things which are taken for granted 
in the course of our everyday lives, 
actually do serve an important pur- 
pose merely by helping to run things 
in an orderly and efficient manner 
in the various engineering buildings. 

In order to function properly 
with split-second coordination, you 
would naturally expect them to be 
run by a complex, electronic mech- 
anism, as is usually the case these 
days. Yet, the entire system, centers 
about a rather unobtrusive looking 
grandfather type clock located in 
room 113 of Lincoln Hall. Upon 
closer examination though, we 
would notice that this clock con- 
tains a series of neatly arranged 
switches and electric relays located 
behind the pendulum. It is this rela- 
tively simple arrangement which 
has kept Cornell engineers on time 
for the past thirty-five years. 

The clock, a product of E. How- 
ard and Co. of Boston, was installed 
in 1914 when the Departments of 
Civil Engineering and Astronomy 
were both located in Lincoln Hall. 
In fact, one of its first functions was 
to aid the Cornell astronomers in 
their time observations. Originally 
it served not only the engineering 
buildings, but also a good deal of 
what was then Cornell including 
Roberts Hall on the Ag campus. In 
addition, it was first designed to 
perform the double duty of running 
both clocks and bells; however, it 
now controlls only those clocks lo- 
cated in Lincoln Hall. 

Throughout the years Professor 
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Underwood has had charge of the 
clock, making sure that it ran 
smoothly and accurately. Since his 
retirement though, Professor Mc- 
Nair has assumed his duties which 
include timing it each month by 
means of a shortwave radio signal 
and arrangement of any changes or 
additions in the bell schedule. 

The method by which the bells 
are rung is actually very simple. 
The clock contains two tapes, each 
of which revolves on a pair of cir- 
cular metal discs similar to a belt 
and pulley system. Each tape is 
capable of carrying two different 
bell schedules which means that the 
clock as a whole can carry four. A 
closer examination of the tape will 
reveal that it has a series of holes 
punched in it spaced according to 
the desired time intervals. As each 
hole travels past on electrical con- 
tact a circuit is completed which 
rings the bells. To change the bell 
schedule, new holes are merely 
punched or old ones are patched 
over. 

The means by which the clocks 
in Lincoln Hall are run are a bit 
different. These are controlled by a 
“slave” clock, which is in turn run 
by the master clock. The “slave” 
clock does not run continuously, but 
only advances at minute intervals. 

The master clock itself is spring 
driven though the spring is con- 
stantly being electrically wound. 
In the event of a power failure 
the clock will continue to operate 
for half an hour. One reason for 
having installed a spring driven 
rather than motor driven clock, was 
that the current was unreliable 
thirty-five years ago with the re- 
sult that the speed of the motor 
would vary. To attest to the accur- 
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By DAVID SCHERAGA, EE °54 


The Lincoln Hall Clock 


acy of the spring mechanism Pro- 
fessor McNair rarely finds it more 
than ten seconds off each month 
when he checks it. 

In the thirty-five years the clock 
has been ticking away the only seri- 
ous trouble impairing it’s accuracy 
was caused by the pendulum, which 
is made of invar steel having a very 
low coefficient of expansion. In spite 
of this its length used to vary 
enough to throw the timing off. The 
trouble seemed to disappear though, 
as the metal aged. 

Despite the fact that it performs 
a remarkable, though routine job, 
the clock is known to very few peo- 
ple. However, the next time the 
bell rings just as the prof throws 
a tough question your way (and 
catches you with your homework 
down), remember it was a small 
hole punched in a piece of paper 
that saved you. 
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107 EAST 48TH STREET 1950-51 


GEORGE T. MINASIAN, President .......................4 Irving Place, New York 3, N. Y. 
JOHN P. RILEY, Executive Vice President . 35-42 77th St., Jackson Heights, N. Y. 


PAUL O. REYNEAU, Secretary-Treasurer and Representative, Cornell University 
Placement Service, 107 East 48th St., New York 17, N. Y. 


WALTER M. BACON, Recording Secretary, ...510 East 84th St., New York 28, N. Y. 


Syracuse Branch 
WILLIAM F, ZIMMERMAN, Vice President ........... 


Philadelphia Branch 
EUGENE A. LEINROTH, Vice President 17th and Cambria Sts., Philadelphia 32, Pa. 


New Jersey Branch 
VINCENT D. GERBEREUX, Vice President 82 Inwood Ave., Upper Montclair, N. J. 


Detroit Branch 
LINTON HART, Vice President ...... 


Chicago Branch 
THOMAS 8S. McEWAN, Vice President . 


St. Louis Branch 
SHURLY R. IRISH, Vice President 306 South Gore Ave., Webster Groves, Mo. 


Honorary President: S. C. Hollister, Dean of the College of Engineering 


103 Archer Road, Syracuse, N. Y. 


418 New Center Bldg., Detroit 2, Mich. 


1046 Dinsmore Road, Winnetka, III. 


Nonorary Vice Presidents: 
C. R. Burrows, Director of the School of Electrical Engineering 
N. A. Christensen, Director of the School of Civil Engineering 
H. J. Loberg, Director of the Sibley School of Mechanical Engineering 
F. H. Rhodes, Director of the School of Chemical and Metallurgical Engineering 
W. R. Sears, Director of the Graduate School of Aeronautical Engineering 
L. P. Smith, Director of the Department of Engineering Physics 


George T. Minasian 


“The objects of this Society are to promote the welfare of the College of Engineering at Cornell University, 
its graduates and former students and to establish closer relationship between the college and the alumni. 


ed from Sibley with a bundle of lumber and paper and a 
sledge hammer. After considerable hammering a sign 
which could easily be read from the Library proclaimed 


ENGINEERS’ DAY 
TONIGHT 7 TO 11 P.M. 


I understand that a little later the humorists at White 
had a sign “Architects’ night today 11:30 to 11:32 A.M.” 

This was my first personal visit to Engineers’ Day. 
I even had a small official part to play as one of the 
judges for the Best Exhibit Award—a trophy presented 
by the Cornell Society of Engineers. 

In case you don’t know it, this Engineers’ Day is en- 
tirely the result of Student initiative. Their own “Cornell 
Student Engineering Council” plans the show as a tangi- 
ble means of fulfilling their objectice to “promote interest 
in the College of Engineering and the Engineering Pro- 
fession”—and what a show it is. The enterprise naturally 
has the whole-hearted support and cooperation of Dean 
Hollister and the Engineering Faculty. 

The judges were certainly impressed and somewhat 
dismayed when they found over 130 separate exhibits listed 
by the five schools. However the Council had already con- 
sidered this problem and each school had selected the two 
exhibits on which they wished to be judged. Even with 
the task thus simplified Professor Cuykendail, Principal 
Frank Bliss of the Ithaca High School and I, starting 
promptly at 8 P.M. just barely managed to make the 
rounds and turn in our report by midnight. 

The winners were the C.E.s with their exhibit and 
demonstration of Soil Solidification. This product of Cor- 
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Presidents Message 


On Friday morning, April 27th three students emerg- © 


nell research promises to be a great boon to the farmers 
and others who find themselves mired during the Spring 
thaws, and of course the Military use is most obvious. 
Models of treated and untreated roads with model tractors 
clearly demonstrated the problem and its solution. 

Honorable mention went to the M.E.s for their In- 
dustrial Engineering exhibit—the Jet Pump Study—com- 
plete with Market Surveys, product analysis production 
method study and plant layout, all well documented and 
attractively displayed. 

Honorable mention also went to the Chem.E.s for 
their demonstration of the Rotary Filter Project by the 
students who were actually doing the original research on 
this development. 

The Engineering Physics boys (and girls) had their 
hands full with the crowds attracted by a program featur- 
ing such intrigueing names ranging from “the suitcase 
gyroscope with a mind of its own” to the 300,000,000 
electron volt synchrotron. 

The E.E.s played to worlds fair crowds with exhibits 
ranging from servomechanisms in actual operation to the 
Medical “Electronic Plethysmograph” which measures and 
plots minute changes in the circumference of your finger 
as the heart pumps blood through the arteries. 

My congratulations to all who had a part in staging 
the superb Exhibit. I hope many more of our Graduates 
will ocme next year to see it for themselves. 

In closing, may I express my appreciation for the 
privilege of having been President of the Society. It has 
been a most heart warming experience. 


George T. Minasian 


THE CORNELL ENGINEER 


3 ~ 
f 
{ 
i 
‘i 
; 
a 
; 
q 
Bers 
4 
: 


Alumni News 


Alexander S. Langdorf, M.E ‘01, 
has been appointed to write a his- 
tory of Washington University. He 
joined the faculty in 1901 and re- 
tired in 1948 as dean of the engi- 
neering and architecture schools, 
but still lectures in Electrical Engi- 
neering. He lives at 5187 Cabanne 
Ave., St. Louis 13, Mo. 


Cladd H. Chase, M.E. ‘08, is now 
associated with Management Coun- 
selors, Inc., 37 Wall Street, New 
York, an advisory group of busi- 
ness executives and engineers, who 
collectively represent about 2,000 
years of experience in business. 
Chase is retired Distribution En- 
gineer of the Brooklyn Edison Com- 
pany. 


Gilbert Victor Steele, C.E. ‘10, 
vice-president, director and chief 
engineer of Abbott, Merkt and Co., 
Inc., consulting engineers in New 
York, died November 2, 1950, at 
his home at 10 Stuart Place, Man- 
hasset. He had charge of the de- 
sign of the New York Port Author- 
ity Building, two Squibb and Co. 
plants, and various other indus- 
trial buildings. 


Allen Arthur Raymond, M.E. ‘10, 
superintendent of fuel and locomo- 
tive performance for the New York 
Central System in Buffalo, where 
he had lived since 1929, died Aug- 
ust 30 at his summer home in West- 
port, Connecticut. He was vice- 
president of the Air Pollution and 
Smoke Prevention Association of 
America. 


Paul W. Thompson, M.E. ‘10, has, 
during the past forty years, main- 
tained intimate contact with the 
University through his work with 
the Board of Trustees and his teach- 
ing activities here. 
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After graduation in 1910 he re- 
mained at Cornell to teach at Sibley 
College and to do engineering 
work at nearby Auburn. In 1913 
he took a job with the Detroit Edi- 
son Company and has remained 
there ever since, with time out to 
serve as a major in Army Ord- 
nance through the First World War. 
Now he is vice-president in charge 
of engineering in that company, a 
job which places upon him general 
responsibilities for the design, con- 
struction, operation, and mainten- 
ance of the company’s plants, to- 
gether with its gas, steam, and 
electric transmission and distribu- 
tion systems. In addition, he is now 
serving a second term as a member 
of the Engineering Advisory Coun- 
cil to the Trustee committee on 
buildings and grounds. 


Paul W. Thompson 


The record of a successful en- 
gineer forty years out of college 
seems fated to become no more 
than a list of jobs held, hard tasks 
accomplished, papers read at meet- 
ings of learned societies here and 
abroad, professional recognitions, 
and honors conferred upon him. 


From Paul Thompson's factual list, 
however, there manage to escape 
concealed evidences of humanity 
and zest. Besides serving Cornell 
as a member of the Board of Trus- 
tees and in the Cornell Society of 
Engineers, he keeps bright his mili- 
tary interests through his active 
membership in the Army Ordnance 
Association and the American Le- 
gion. 

The Thompsons live at 1119 Dev- 
onshire Road, Grosse Painte Park, 
Michigan. 


Trygve W. Hoff, C.E. ‘21, has 
opened a structural engineering, 
consulting, and designing firm un- 
der the name of Trygve Hoff and 
Associates at 4500 Euclid Ave., 
Cleveland, Ohio. Among the impor- 
tant jobs in which he has partici- 
pated were the Niagara Gorge 
Arch, the George Washington 
Bridge in Seattle, Washington, the 
Highland Park Bridge in Pitts- 
burgh, and other major projects in 
New York, New Orleans, Pitts- 
burgh, Louisville, and Cleveland. 
During the war he was in charge 
of the design office at the Ravenna 
Arsenal and was a group engineer 
with the Boeing Aircraft Company. 
He and his wife, Gertrude, and 
their three children live at 3324 
Hyde Park, Cleveland Heights. 


Sydney R. Udall, A ‘28, resigned 
in August 1949 from Publicker In- 
dustries, Inc., to form Pyramid 
Chemical Co., chemical dealers and 
distributors at Broad and Arch 
Streets, Philadelphia, Pennsylvania. 
His address is 7009 Lincoln Drive, 
Philadelphia 19. 


Eugene A. Walsh, B.S.A.E. ‘49, 
is with the testing division of Doug- 
las Aircraft Corp., Santa Monica, 
Calif., and lives at 7354 Remmet 
Ave., Canoga Park, Calif. 
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Prominent 


Dr. Dwight F. Gunder 


Anyone who has ever attended 
one of Dr. Dwight F. Gunder’s lec- 
tures in mechanics is sure that be- 
hind his engineering knowledge lies 
a vast understanding of mathe- 
matics. Therefore, it is no surprise 
to know that Dr. Gunder, origin- 
ally from Ames, Iowa, received a 
B.S. and an M.S. in applied mathe- 
matics, both from the University of 
Iowa, with a minor in physics. Thus 
his education is buttressed in the 
sciences most basic to all engineer- 
ing. 

After leaving the University of 
Iowa, Dr. Gunder taught mathe- 
matics at Colorado A and M, and 
having a rather diversified educa- 
tion in most fields of engineering, 
he also instructed in civil engineer- 
ing. In 1933 he added the distin- 
guished title to his name at Wis- 
consin. 

One of Dr. Gunder’s main en- 
gineering interests is rocket propul- 
sion, and during the war years he 
was Senior Engineer for the Rocket 
Research Division of U.S. Army 
Ordnance. He conducted research 


Dr. D. F. Gunder 


on rocket propelled assault wea- 
pons, such as gun-fired demolition 
rockets, continuing this research for 
M. W. Kellogg Company in 1945. 

Cornell first saw Dr. Gunder in 
1940, when he took a semester of 
resident doctor in order to do some 
further studying. He returned in 
1947 to become head of the De- 
partment of Engineering Mechan- 
ics, and in 1948 was appointed act- 
ing head of the Engineering Ma- 
terials Department. Right now, in 
addition to his lectures and admini- 
strative tasks, he is investigating 
liquid shock waves, rockets pro- 
pelled by solid fuels, heat transfer, 
and is preparing a new course in 
non-linear mechanics systems, 
which will be offered next year. 

When Dr. Gunder finds time, he 
indulges in his favorite hobby of 
steam tractors. These were quite 
popular for doing heavy farm work 
before their replacement by gaso- 
line and diesel tractors, and they 
resemble locomotives, some of them 
weighing as much as twenty tons. 
Dr. Gunder owns one, and although 
it takes three hours to get up a 
head of steam, he sometimes runs 
it. He hopes to add two more to 
form a collection. 

Summers, Dr. Gunder goes west 
just to relax, but brings along a 
suitcase-full of books, just in case 
he feels the urge to do a little work. 
He has published many papers in 
the fields of mechanics, rockets, and 
education, and his professional affi- 
liations include the ASME, ASCE, 
ASM, ASTM, and SPEE. He has 
been elected to membership in Tau 
Beta Pi, Sigma Xi, and Phi Kappa 
Phi. 

But Dr. Gunder considers his 
foremost job to be not research, 
but teaching and giving proper at- 
tention to the courses given in his 
departments so that they are con- 
tinuously modernized, improved, 
and properly coordinated. He aims 
to give each graduate a good know- 


ledge of the fundamental principles 
of engineering, the keystone of Cor- 
nell engineering. 


Professor Peter E. Kyle 


The “man of metal” of the School 
of Chemical and Metallurgical En- 
gineering is Professor Peter Edward 
Kyle, Assistant Director of the 
School, in charge of metallurgy. Al- 
though he strikes you as the type 
who would appear more at home at 
a meeting of the board of directors 
of a large corporation, Professor 
Kyle has the background of the 
eminent educator as well as that of 
the successful businessman; and it 
is this combination which will con- 
tine to assure Cornell metallurgical 
engineering students of the best in 
top-level leadership. 

But, as in every organization, ef- 
fective top-drawer policy-making 
often comes about as the result of 
a thorough knowledge of the bot- 
tom drawer, and of its peculiar 
point of view. Here, as a Cornell 
graduate himself, Professor Kyle 
effectively fills the bill. He began 
his engineering education as a stu- 
dent engineer with Westinghouse 
from 1927 to 1929, during which 
time he attended night school at 
Carnegie Tech. Then, after a short 
time in the Westinghouse Research 
Labs, freshman Kyle finally ma- 
triculated at the Cornell Mechanical 
Engineering School with an indus- 
trial background which had already 
put him well ahead of most of his 
classmates. With McMullen and 

(Continued on page 34) 
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EVER HOLD HANDS 
LIKE THESE? 


They're not soft and warm, these hands. 
They're hard and cold — and mechanical. 
They work at the Oak Ridge atomic energy 
plant, preparing radioactive isotopes 

for shipment to Bell Telephone Laboratories 
and to other research centers. 


These isotopes—which serve as tracers— 
are used by Bell scientists to study the 
materials that go into the telephone 
system. Our research men, working with 
Geiger counters, are able to detect 

wear in relay contacts, impurities in metals, 
the penetration of preservatives in wood. 


This new research tool helps us to 

learn more in less time, helps us to make 
telephone equipment even more rugged 
and dependable. That's especially important 
right now when the Nation relies on 

the telephone to help get things done. 


BELL TELEPHONE SYSTEM 
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News of the College 


Professor McNair Speaks 


Professor Arthur J. McNair of 
the CE school took an active part 
in the recent conference of the 
American Society of Photogram- 
metry held in Washington, D. C. 
The society, with a membership of 
over 2400, is composed of men from 
industry, education and govern- 
ment agencies interested in survey- 
ing and mapping by photographic 
methods. Prof. McNair presented 
information and led discussions on 
the extent of photogrammetry in 
higher education. Particular empha- 
sis was placed on applications to 
civil engineering. 

Photographic methods of map 
making are rapidly replacing the 
old survey party in many applica- 
tions of surveying. The USGS and 
many state highway departments 
now do most of their surveying with 
photographs. Much of the confer- 
ence was devoted to military appli- 
cations of photogrammetry and 
photo-intelligence. 

Prof. McNair was appointed 
chairman of the education commit- 
tee, and was also appointed to a 
subcommittee which is setting up 
plans and specifications for mapping 
for highway engineering purposes 
by photogrammetric methods. 


Blood Research 


Professor of Electrical Engineer- 
ing William C. Ballard is one of a 
group working on a method for de- 
termining a red blood cell count 
which far surpasses the old and 
painstaking visual method. 

In this new procedure a sample 
of the blood to be tested is placed 
in a small vial having electrodes at 
both ends. The resistance of the 
blood between the two electrodes is 
then measured after which the vial 
is placed in a centrifuge and spun 
at a speed of about 2,000 R.P.M. 
This separates the blood into two 
parts. the clear plasma and the red 
cells. By measuring the resistance 
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again and comparing it with the 
first measurement, an excellent ap- 
proximetion of the red cell count 
may be obtained. 

The new method is being devel- 
oped by the Cornell Medical Center 
as well as several other hospitals 
and results so far have found it to 
be quite accurate. The Army and 
Navy have also shown interest in 
it since, in the advent of an atomic 
attack, where radiation effects 
would alter the number of red cor- 
puscles in the blood, it can be used 
to check quickly hundreds of people 
in a very short time. In fact, the 
entire operation takes about forty 
seconds where as the visual method 
takes more than ten minutes. 


Model Foundry 

The School of Chemical and 
Metaallurgical Engineering has been 
given a model of a proposed new 
foundry, designed for a foreign cus- 
tomer by Lester B. Knight and As- 
sociates of Chicago. The model is 
now in Olin, and is in use in several 
courses for instruction purposes. 
The foundry embodies many im- 
provements in typical foundry prac- 
tice, especially in materials handling 
equipment. Mr. Knight is a gradu- 
ate of the ME school. 


Model of an ideal foundry 


Curriculum Discussed 


Ever since its institution five 
years ago there has naturally been 
much speculation over the relative 
merits of the five-year engineering 
curriculum as compared to the old 
four-year program. However, it was 
unpossible to reach any definite 
conclusions until the first class of 
five-year men had completed their 
education and had gone out into 
industry. With this in mind the 
Cornell Society of Engineers invit- 
ed seven graduating seniors to a 
meeting, held on March 27, at the 
New York Cornell Club to air their 
views and tell of their experiences 
with the new curriculum. 


The informal panel discussion, 
followed by a sharp question and 
answer period, was headed by Tom 
Kelly, ME, who acted as moder- 
ator. Members of the panel, repre- 
senting all the engineering schools, 
were Bob Kaplan, ChemE, Burt 
Gold, CE, Alex Richardson, EF, 
Al Blumstein, EP, Al Kopsco, ME 
(Option A) and Bernie Roth, ME 
(Option B). 


The general consensus of opinion, 
based upon employer reaction to 
date and the wide diversity of elec- 
tives taken by the panel members, 
was that the new curriculum is 
definitely superior to the old one. 
However, it was pointed out that 
there still remained the need for 
certain improvements. Criticism was 
voiced on some of the liberal arts 
courses, such as Chemistry and 
English, which freshman and sopho- 
more engineers are required to take. 
Others, including Economics and 
Psychology, were considered valu- 
able to the curriculum, especially 
when presented from an engineering 
point of view. 

Special emphasis was placed on 
the increased number of elective 
hours which enable engineers who 
are interested, to branch out and 
specialize in widely divergent fields. 

(Continued on page 38) 
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Bad News for Bugs 


Bucs are in for the surprise of their lives. They're going to 
zoom into allethrin, the new insecticide ingredient. It looks 
like especially bad news for many of the insects that pester 
you most. 

Take flies, mosquitoes and gnats . . . allethrin’s paralyz- 
ing touch searches them out... delivers the blow that knocks 
them down fast . . . leaving its slower acting companion in- 
gredients in the spray or powder to complete the kill. 

Until now this type of insecticide came from flowers 
picked by the natives in Asia and Africa. But allethrin is an 
all-American product, synthesized under scientific controls 
and has the definite advantages over importations of uni- 
formity in strength and quality. 

It is only natural that the people of Union Carbide pio- 
neered in the production of allethrin on a commercial scale. 
For they were already making most of the needed chemical 
ingredients. 


SYNTHETIC ORGANIC CHEMICALS + 
Prest-O-LiTE Acetylene PyRoFAx Gas 
ACHESON Electrodes 
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Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 
LINDE Oxygen + 

NATIONAL Carbons 
PRESTONE and TREK Anti-Freezes + 


As a result, the people of Union Carbide are already pro- 
viding allethrin in ever-increasing quantities to manufac- 
turers of household and dairy sprays. And researchers all 
over the country are now engaged in testing its value for 
the control of agricultural pests and for other purposes. 
Other Union Carbide chemicals are important ingredients 
in many other insecticides and fungicides. One or more of 
them may have a place in your future plans. 

FREE: Learn more about the interesting things you 
use every day. Write for the illustrated booklet “Prod - 
ucts and Processes” which tells how science and in- 
dustry use Union Carbide’s Alloys, Chemicals, Carhons, 
Gases, and Plastics in creating things for you. Write 


for free booklet C. j 


Union CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET UCC] NEW YORK 17, N. ¥. 


BAKELITE, KRENE, and VINYLITE Plastics 
Flashlights and Batteries 


ELECTROMET Alloys and Metals + HAYNES STELLITE Alloys 
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RECENT DEVELOPMENTS 
IN ENGINEERING : 


Power Transmission 

Rain, sleet, and fog are proving 
to be the most formidable enemies 
to engineers striving to raise the 
level of electric power transmission 
to an all-time high of 500,000 volts. 
Power leakage caused by such at- 
mospheric conditions may be as high 
as 80 times the loss during fair 
weather, and may require additional 
standby generators to supply the 
deficiency. 

Exhaustive tests are being made 
on an experimental 500,000-volt 
transmission line at the Tidd Power 
Station of the American Gas and 
Electric Company in Brilliant, Ohio. 
The highest voltage now being used 
in actual transmission service is 
along the 287,500-volt line from 
Hoover Dam to the Los Angeles 
area. 

The experimental 500,000-volt 
system consists of three full-size test 
lines, two of which are approxi- 
mately one-and-a-half miles long 
and the third 800 feet long. 

A battery of super-sensitive in- 
struments keeps watch on corona 
losses, radio-influence effects, rain- 


Transformers being used for research on 
the effects of lightning and other high 
voltage discharges on power lines. 

—General Electric 
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fall, temperature, barometric pres- 
sure, and many other factors. To 
supplement the field tests, a special 
“rain maker” was designed at the 
Westinghouse High Voltage Labora- 
tory in Trafford, Pa. to measure 
the effect of controlled rainfall on 
a test conductor. 

It has been found that heating 
up of the electrical conductor in ac- 
tual service prevents condensation 
of moisture during fog periods and 
cuts down on the power leakage 
measured during the tests, in which 
no temperature increase takes place. 


Chemical Mixer 

Installation of a new “fixer 
mixer” which will nearly double the 
output of Kodak photographic fixers 
has been announced by the East- 
man Kodak Company. The con- 
tinuous, automatic mixing machine, 
which is capable of out-producing 
the old mixing method by more 
than 80 per cent, was designed by 
Kodak engineers and can handle 
nearly a carload of chemicals a 
day. 

The new operation begins on the 
sixth floor level where attendants 
supply from two to five different 
chemicals required by the specific 
formula being used. A master con- 
trol station on this level contains 
the electronic brain which directs 
the entire mixing operation and 
shuts down the whole system if any 
unit or chemical supply fails. 

The hoppers dispense chemicals 
on the fifth floor where continuous 
automatic weighing machines con- 
trol the rate of flow of each chemi- 
cal. The chemicals then pass into 
a central hopper and flow to mixers 
on the floor below. 

At the fourth floor level the 
chemicals are thoroughly blended 
in two giant mixing machines. Two 
more chemicals are placed in sep- 
arate hoppers and added to the mix- 
ture by automatic weighing ma- 


New automatic chemical mixing system 
for photographic fixers being filled by 
portable hopper. 

—Eastman Kodak 


chines on the third floor. The pow- 
der is carried by belt to the final 
mixer, which screens out lumps and 
then delivers the completed mix to 
portable storage bins on the second 
floor. 

As each storage bin is filled with 
fixer, a sample is taken for labora- 
tory analysis. Following the lab 
quality check, bins are moved over 
floor ports to serve as hoppers for 
a battery of filling machines on the 
first floor. 

The huge mixing installation can 
be stopped by controls at any point 
in the operation. A vacuum dust 
removal system carries away chemi- 
cal dust at all loading hoppers and 
mixing machines. 


Glass Soldered 

Glass can now be soldered to 
metal in a process which makes a 
bond stronger than the glass itself. 
The method, which can also be used 
to solder metal to ceramics and car- 
bon, was originated by scientists. 
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Westinghouse offers 
OPPORTUNITY and SECURITY 


ELECTRICAL MECHANICAL 


ENGINEERS 


METALLURGISTS, PHYSICISTS, and CHEMISTS 


IN DESIGN, RESEARCH, APPLICATION, DEVELOPMENT 


investigate 
immediately! 


See what Westinghouse offers you in the 
CAREER OF YOUR CHOICE. 


Unlimited Opportunity—Good engineers 
have unlimited opportunity at Westinghouse 
where more than half of the top executives are 
engineers. They understand your language. 
They are proof that you can make your own 
future at Westinghouse. Right now we are 
building seven new plants. As new plants and 
divisions get into production, many super- 
visory posts will be filled from our engineering 
staff. 

Security—Nearly all of the engineers who 
joined us in World War II are still with us, and 
in the past 10 years our total employment has 
almost doubled. These are not temporary jobs. 

Participation in the Defense Effort—In 
1951, a large part of all Westinghouse produc- 
tion will be to satisfy the nation’s military 
needs. 

Minimum Experience Required—2 years 
. . . but some of these openings call for top- 
flight men with more experience. 

Salaries — Determined individually on the 


basis of the experience and ability of the 
applicant. 

Location—There are openings for engi- 
neers, metallurgists, physicists, and chemists 
at most of Westinghouse’s 36 plants. For ex- 
ample: you’ll find opportunities to do jet 
engine work at Kansas City, Missouri and 
South Philadelphia, Pa. . . . in Ordnance 
manufacturing at Sunnyvale, California and 
Sharon, Pa. . . . on atomic power projects in 
Pittsburgh, Pa. . . . in radar and electronics 
at Baltimore, Md... . in aircraft equipment 
and fractional horsepower motors at Lima, 
Ohio. . . and in commercial and airport light- 
ing at Cleveland, Ohio. . . and in power pro- 
ducing equipment to speed the production 
lines of America. And all of these activities 
have a definite and established peacetime 
application. 


WESTINGHOUSE OFFERS YOU 
IN ADDITION TO GOOD PAY 


—Help in finding suitable housing. 

—Low cost life, sickness and accident insurance 
with hospital and surgical benefits. 

—Modern pension plan. 

portunity to acquire Westinghouse stock at 

favorable prices. 

—Privilege of buying Westinghouse appliances at 
employe discount. 


Investigate Westinghouse today... write Mr. R. P. Meily, 
Westinghouse Electric Corporation, Box 2212 
306 Fourth Ave., Pittsburgh 30, Pa. 
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CORNELL 
SOCIETIES 


Tau Beta Pi 


American Society 
of Mechanical 
Engineers 


American Institute 
of Electrical 
Engineers 


AMERICAN American Society 
om of Civil Engineers 


New officers of Tau Beta Pi, the national honorary society in 
engineering, are Barney Brundage, president; Pete Rose, vice- 
president; Edward Watson, corresponding secretary; Jack Mor- 
gan, recording secretary; and Kirk Birrell, treasurer. The society 
is planning to hold its initiation and a banquet early in May. A 
smoker was held at the beginning of April. 


Pros Ops has recently elected Doug Roberson, Bob McLaugh- 
lin, Bob Speer, and Howard Littman to membership. The society 
has been sponsoring a night “coffee hour” in Olin Hall for the 
benefit of students working late on projects. Plans are also being 
made to affiliate Pros Ops with the national chemical engineering 
fraternity. 


Pyramid, the civil engineering honorary fraternity, has held 
several social functions. A cocktail party was given in the first 
part of April, and other parties are being planned in the last part 
of the school year. On Engineer’s Day, they presented a project 
dealing with aerial photography. This spring, Professors Fisher, 
Slate, Maguire, Gundler, and Conway were elected faculty as- 
sociates of the fraternity. 


The American Society of Mechanical Engineers has held 
several meetings and discussions. Just before spring vacation, Mr. 
Culver Smith, the University employment counselor, spoke on 
“Engineering Opportunities in Summer Jobs.” This was followed 
in April by talks by Professor Otto de Lorenzi on methods of 
burning pulverized coal, and Professor Martinuzzi of the heat 
power department. A joint meeting with the local section of 
ASME is being arranged. A speaking contest was held in April 
and as won by Reino Meritsallio, who talked on “Industrial En- 
gineering Methods as Applied to Dormitory Snack Service.” Pres- 
ent officers of the organization are Noboru Kondo, chairman; 
Phillip Gottling, vice-chairman; and Robert Siegfried, secretary. 


The student branch of the American Institute of Electrical 
Engineers will also hold election of next year’s officers late this 
term. Present officers are Barney Brundage, president; Ted 
Holmes, vice-president; Herman Hanemann, secretary; and Lloyd 
Hobson, treasurer. Meetings of interest to EE’s have been held 
by AIEE at least once a month throughout the spring. 


The American Society of Civil Engineers also has been active 
in the last months. Late in March they held a joint meeting with 
the Ithaca College section at which Mr. Linton Hart spoke on 
concrete pilings. During April ASCE took a field trip to Mt. Norris 
Dam, presented a movie on concrete construction, and sent its 
officers to the student convention at Clarkson Institute of Tech- 

(Continued on page 30) 
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How to move mounfains—non-stop 


When it comes to moving mountains—or spreading the 
landscape around—you can’t beat bulldozers. 

You can, however, beat a bulldozer if you put into it 
a part that can’t stand the gaff. 

An example is the generator. Vibration, abrasive dust, 
weather, shifting stresses and stray oils or greases are con- 
stantly*taking their hardest licks at it. It leads a tough life. 

That’s why American Bosch Corporation, makers of 
dusteproof, heavy-duty generators for industrial tractors 
and bulldozers, selected Synthane laminated plastics for 


the insulation plate shown above. 


PLASTICS WHERE PLASTICS 
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BELONG 


Synthane is a material for industry. It possesses an 
unusual combination of physical, mechanical, chemical 
and electrical properties. 

Synthane is light, strong, dense, abrasion resistant. It 
is easily machined or produced in formed shapes. Dielec- 
trically strong, it is a natural for electrical applications. 
Synthane is corrosion and fungus resistant, chemically 
inert, stable over a considerable temperature range. 

If this capsule description of Synthane piques your 
imagination, send for the complete Synthane catalog. 
Synthane Corporation,10River Road, Oaks, Pennsylvania. 
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A new and streamlined Engineers’ 
Day was presented to the public on 
Friday evening, April 27th, In an ef- 
fort to avoid conflicting with Cornell 
Day athletic activities on Saturday 
afternoon, but still give the visiting 
sub-frosh_an opportunity to see the 
exhibits, Engineers’ Day was held Fri- 
day evening from 7 to 11 P.M. To en- 
able visitors to see all the exhibits in 
the time available, Engineers’ Day 
1951 was planned to contain fewer, 
though more elaborate, exhibits than 
were prepared in previous years. 

E-Day 1951 was sponsored and 
planned by the Cornell Student En- 
gineering Council, and was actually 
produced by over 300 engineering stu- 
dents. Tom Kelly, ME ’51, was general 
E-Day chairman, and the school chair- 
men were: Bill Brasie, ChemE, Ed 
Watson, CE, Al Bishop and Joe Hesse, 
EE, Bill Jahsman, EP, and Dick Teed, 
ME. Bob Kahle, ME ’55, was publicity 
chairman. 

Over 120 exhibits were presented 
for Engineers’ Day. Two exhibits in 
each school were judged for the Best 
Exhibit Award, a_ trophy presented 
last year by the Cornell Society of 
Engineers. Winner of the award was 
the C.E. School’s soil mechanics ex- 
hibit, which demonstrated a method of 
soil solidification, developed by Prof. 
Hough at Cornell. By means of the 
new method, ordinary soil can quickly 
be treated so that it will support 
heavy vehicles even in rainy weather. 

First honorable mention went to the 
M.E. School for the jet pump study 
presented by the administrative en- 

ineering department. This display 
showed the results of a senior project 
in which 17 Option B men partici- 
pated. Second honorable mention was 
awarded to the ChemE’s rotary filter 
project. 

Other C.E. exhibits included a dis- 
play of heavy construction and main- 
tainence equipment, loaned by the City 
of Ithaca, and a laboratory demon- 
stration of water purification. 


The M.E. sequel to last year’s popular ram 
jet exhibit was an operating set-up of an air- 
craft turbo-jet combustion chamber. In addi- 
tion to this spectacular display, all the equip- 
ment in the mech labs and in the production 
machine tool labs was operated and explained. 

Many interesting exhibits were presented 
by the E.E. School, scientifically designed so 
that anyone could understand them. The Ham 
Club brodeast messages anywhere in the coun- 
try through the amateur’s radio network. Rand 
Hall contained several displays, including an 
instrument which showed the deflection of a 
4-inch steel shaft when touched with the hand. 
The tube lab in Franklin made and gave away 
light bulbs and vacuum tubes as E-Day sou- 
venirs. 

Chem.E. demonstrated the equipment in 
the three-story unit operations laboratory, 
showing how this equipment was used by 
seniors in solving their research problems. 
This exhibit was especially popular with the 
sub-frosh, over half of whom were prospective 
ChemE’s. The MetE’s demonstrated aluminum 
casting and casting production operations in 
the foundry. 

The annual Engineering College softball 
championship was played on Saturday, April 
21st, as a prelude to E-Day. Despite a cold 
wind blowing from the lake, a fairly good 
crowd of engineers appeared at Stewart Park 
at 2 P.M. In the finals, the M.E. School 
trounced the Surveyors 15-0 to win the Col- 
lege Softball Trophy. 

The climax to the E-Day weekend was the 
Engineers’ Day Banquet, presented by the 
CSEC on Sunday evening, April 29th. Those 
who attended were treated to an enjoyable 
talk on “some aspects of engineering not 
found in books,” by Prof. B. K. Hough of the 
C.E. School. Presentation was also made of 
the E-Day awards, and of several other awards 
by various engineering honoraries. 

The ENGINEER congratulates all of 
those who contributed to the success of Engi- 
neers’ Day 1951. It is a truly enjoyable event 
in which all engineers can participate, and is 

oming more popular and successful every 
year. 


Below: In Rockefeller Hall the Engineering 
Physics department displayed this powerful elec- 
tron microscope which is currently aiding new re- 
search projects at Cornell. 
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Upper left: These feminine E-Day tourists find themselves 
very much at home before one of the foundry’s ovens where 
dry sand moulding cores are in the process of being baked. 


Above: That segmented pipe in the background is the bubble 
plate tower located in Olin Hall's huge industrial process lab- 
oratory, where it is being used for experiments in fractional 
distillation. Looks like the guides have some explaining to do. 


Upper right: Not a pretzel-twister, but a torsion testing 
machine is this piece of equipment being adjusted in the West 
Mech Lab. 


Left: Kid gloves are not the proper uniform for handling 
the hot metal these lads are pouring. The scene is the foundry, 
where visitors observed the basic steps used in making castings. 


Right: Tension mounts in the East Mech Lab where this 
testing machine is on the verge of pulling apart a bar of steel. 


Far left: The skeptical and amused watch a vertically 
loaded Z-beam deflect laterally in Lincoln Hall Materialg Lab- 
oratory. 


Left: Puzzled people ponder a problem in soil me¢henics. 
This and other displays brought first place in the exhibit con- 
test to the Civil Engineering Soils Testing Laboratory. 


Third from lower left: Professor E. K. Henriksen, Head 
of the Materials Processing Department is shown operating the 
new lathe with which he is performing experiments on tool 
pressures and cutting speeds. j 


Second from lower left: Two young engineers gleefully con- 
1 ibilities of Civil Engineering’s latest refine- 


Pp the p 
ment of a standard plumbing fixture. 


Below: A future industrialist boldly conquers the intri- 
cacies of a modern automatic control panel. 


CAR PULLERS, BARGE MOVERS 


ELECTRIC, GASOLINE, DIESEL 
Let Silent Hoist Car Pullers, electric, gasoline, and 
diesel driven Winches serve you. Power-driven Cap- 
stans, Gypsies, and single and double Winches for all 
materials-handling applications — rigging, skip hoists, 
maintenance, construction, cable ways, etc. 
CAPSTAN DRUM WINCH 
6 Sizes: 4 Sizes: 
Draw Bar Pull Capacities 
2,000 Ibs. 6,000 Ibs. 
6,000 Ibs. 12,000 Ibs. 
12,000 Ibs. 24,000 Ibs. 
18,000 Ibs. 40,000 Ibs. 


22,000 Ibs. 


30,000 Ibs. 


Spanning the St. Louis River and linking 
Duluth, Michigan to Superior, Wisconsin, swiog 
bridges carry the tracks of the Northern Pacific Railway. The tightly 
scheduled flow of heavy traffic over these bridges requires the utmost 
dependability in electrical power. 

The railroad selected Okonite submarine cable, an exceptionally 
long-lasting underwater cable. 3600 feet of 3-conductor Okonite 
cable were used. Insulated with famous Okolite insulation for the 
most effective moisture resistance possible, and armored with gal- 
vanized steel armor wire, this type of cable has proved its ability to 
maintain electrical characteristics comparable to lead-covered cable. 


Mfrs. of KRANE KAR Swing-Boom Mobile Cranes, LIFT-O-KRANE 
Fork Lift Trucks, Cranes for Motor Trucks, Capstans, Gypsies, 
Single and Double Drum Winches, Coal Slicer Hoists. 


SILENT Hoist & CRANE Co. 


Tough jobs are the true test of electri- 
cal cable... and installations on such 
jobs usually turn out to be Okonite. 


ITE insulated wires and cables 


Turboprop Engines 


(Continued from page 8) 


mph). Also, the length of the take- 
off can be reduced considerably be- 
cause of the variable pitch propeller 
which permits large increases of 
thrust. A turboprop engine has 
the same essential organs as a 
turbojet (air intake, compressor, 
combustion chamber, turbine and 
tail pipe); in addition the turbine 
shaft, beside driving the compressor, 
is connected with a reduction gear 
which transmits a power output at 
suitable speed to a propeller of the 
usual variable pitch type. Some- 
times two counter-rotating pro- 
pellers are used to reduce the di- 
ameter and eliminate torque reac- 
tion. Notwithstanding the great 
similarity in the structure of turbo- 
jet and turboprop, they operate in 
an essentially different manner. In 
the turbojet the hot high-pressure 
gases have only a partial expansion 
in the turbine to a’ pressure sub- 
stantially higher than that of the 
atmosphere, so that the turbine 
gives only just enough power to 
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drive the engine; a further expan- 
sion takes place in the tail pipe to 
accelerate the exhaust gases. In the 
turboprop the expansion of the hot 
gases takes place almost exclusively 
in the turbine, so that the power de- 
livered by the turbine is substan- 
tially greater than that absorbed by 
the compressor, while the exhaust 
gases get little or no acceleration in 
the tail pipe. Consequently a turbo- 
prop turbine has generally more 
stages (turbine wheels) than a cor- 
responding turbojet. The difference 
between the power delivered by the 
turbine and that absorbed by the 
compressor is the useful power and 
is transmitted to the propeller; there 
is also a small jet effect due to the 
velocity of the exhaust gases, but 
this generally accounts for only a 
small fraction of the total power of 
the turboprop. 

Consequently a turboprop is an 
engine in the accepted sense of the 
word; its power, weight and specific 
fuel consumption are almost inde- 
pendent of the speed of the aircraft. 
A modern turboprop engine weighs 
about .5 Ib/HP and the fuel con- 


sumption is about .7 Ib/HP/h. 
These figures are considerably bet- 
ter than those of a good turbojet if 
the aircraft speed is lower than 500 
mph. Comparing a turboprop with 
the best piston engines, the weight 
of the turboprop is considerably 
lower and the frontal area is small- 
er; but the fuel consumption is not 
as good. Consequently, the immedi- 
ate applications of the turboprop 
will be on medium range medium 
speed aircraft, in which the weight 
of the engine plus fuel is lower than 
that of a piston engine. 

The first turboprop engines were 
designed and built just after the war 
in Britain and in the United States; 
there were great hopes that they 
would be as successful on slower air- 
craft as turbojets had proved to be 
on fast planes. In 1946 many ex- 
perts were confident that in a year 
or two commercial aircraft would 
normally use turboprops to cross 
the Atlantic. Piston engines are 
limited in power to a maximum of 
about 4000 HP. Consequently most 
large modern planes, bombers and 

(Continued on page 26) 
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The Most Important Job 
in the World 


by O. V. TALLY, Manager, Midwest Region, 
General Machinery Division, ALLIS-CHALMERS MANUFACTURING COMPANY 
(Graduate Training Course, 1927) 


OUR FIRST JOB is the most important 
b job in the world. Picking that first 
job carefully can mean the difference be- 
tween a running start in a really satisfying 
life work and merely working for a living. 
You must have been giving this problem a 
lot of thought as you look toward the end 
of your scholastic career. I had exactly 
the same problem while I was working for 
my E. E. at North Carolina State in 1925. 


I happen to think that the man who 
applies his company’s product in the field 
is the most important man in the American 
business system. Not only does he help 
create the demand that keeps our fac- 
tories working, he is also the force behind 
many of the great improvements in prod- 
ucts and processes which have been made. 
He must know and understand the cus- 
tomer’s problems and the factory’s facili- 
ties, then bring the two together to pro- 
duce better goods at lower cost. 


I knew I wanted this kind of work. Most 
of all, I wanted to be free to try several 
fields of work; to find out where my 
talents lay; to see where my individual 
effort would bring the greatest satisfac- 
tion. 


Allis-Chalmers Serves All Industry 


I chose the Allis-Chalmers Graduate 
Training Course because Allis~Chalmers 
has a hand in solving the problems of 


every basic industry . . . food, steel, min- 
ing, aluminum, electric utilities, public 
works, chemicals, and many others. Here 
I saw my chance to find out which I 
wanted to work in. 


Taking the course in many different 
departments, I learned as much as I could 
about as many products and industries as 
I could. Then I began application engi- 


neering in the New York District Office. 
Since then, I have been in Washington, 
Philadelphia, St. Louis and Chicago. As 
it turned out, I didn’t specialize in any 
industry, but worked on applications for 
all kinds of goods to many industries. 


O. V. TALLY 


And I found the work that has made me 


happy. 
Find Your Spot 


Of course, not everyone wants to be a 
field application engineer. The Allis- 
Chalmers Graduate Training Course 
offers you an opportunity to find out 
which branch of industry you will be 
happiest in and which job in that industry 


7 

In Basic Industries 
laboratory scaled- 
down equipment is 
used to investigate 
processes and make 
pilot runs. Lab in- 
cludes complete food, 
ore, wood, rock prod- 
ucts pilot plants. 


7 


you can do best. You choose your own 
courses and may alter them whenever you 
like. You choose among electric power 
generation, distribution and utilization 
equipment; motors, pumps, blowers; 
basic industry equipment for processing 
cement and rock products, ores, wood, 
chemicals, food; and many other types of 
equipment. You can get actual practice 
in design, manufacturing, sales, research, 
administration, service and erection before 
choosing which one to follow. And many 
Allis-Chalmers customers have openings 
for training course graduates. 


As I’ve said, I believe the most impor- 
tant job in the world to you is your job 
after graduation. Choose the job that 
gives you the greatest opportunity for 
advancement through your own effort. If 
you want to talk to someone about the 
opportunities at Allis~Chalmers, visit your 
nearest Allis-Chalmers Sales Office. Or 
write Allis-Chalmers, Milwaukee 1, Wis- 
consin, for details. 


Large Allis-Chalmers synchronous condenser 
corrects power factor on giant Southern Cali- 
fornia Edison Company distribution system. 


ALLIS-CHALMERS 


Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin 
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Brand names are impor- 
tant. Only the finest prod- 


ucts carry them, because only the 
finest products warrant the time 
and expense necessary to sup- 
port them. 

Brand names are doubly im- 
portant to you who will be called 
upon to recommend or specify 
certain products in your profes- 
sional career. To safeguard your 
own reputation, you will want to 
know you have specified the best. 

Sherarduct is the outstanding 
name in rigid steel electrical con- 
duit. It has stood the test of time 
in all types of installations and 
under the most severe conditions. 
For more than 40 years, archi- 
tects, engineers, and contractors 
have relied on it for permanence 
in wiring, because a Sherarduct 
installation will “last as long as 
the building stands.” 


EVERYTHING IN: 
WIRING POINTS TO 


ational Electric 


CTS CORPOCAATION 


PITTSBURGH, PA. 


Turboprop Engines 


(Continued from page 24) 


airliners, are underpowered. Tur- 
bines are more suitable for large 
powers than piston engines so that 
the turboprop seemed the logical 
solution to obtain big engines up to 
10,000 HP. The early American 
turboprop designs were high-power- 
ed engines, while British turboprops 
were much smaller (1000-3500 HP). 
Very soon, however, it became ob- 
vious that the development of satis- 
factory and reliable turboprops was 
a much longer and more difficult 
problem than the production of 
good turbojets. 

Although turboprops and turbo- 


VELOCITY OF FLIGHT 


These vibration problems proved so 
serious that the development of the 
turboprop was slowed down for sev- 
eral years and there were even 
doubts whether this type of engine 
would prove economically justified. 
Of course, the more powerful en- 
gines gave the greatest trouble. 
Last year, however, interest in 
the turboprop suddenly revived. 
The smaller turboprops proved at 
last their reliability; to produce 
larger powers, two relatively small 
engines (1000 to 3500 HP each) 
were paired and connected to a 
common reduction gear and a com- 
mon propeller shaft. There is, of 
course, no intrinsic advantage in 
pairing two small turbines, reliabil- 


EXHAUST CONE 


AIR INTAKE 


COMPRESSOR 


COMBUSTION 


TURBINE 


“CHAMBER 


The turbojet engine derives all its power from the force exerted by the escaping gases. 


jets are so similar in appearance, the 
conditions under which they oper- 
ate are in reality quite different. In 
the turbojet, turbine and compres- 
sor have no direct connection with 
any outside organ; they automatic- 
ally find the most suitable speed for 
each power level and are insulated 
from outside shocks and vibrations. 
In a turboprop, on the other hand, 
the output shaft is connected to the 
propeller through the reduction 
gear. Both gears and propeller are 
rich sources of induced vibrations, 
which are fed back to turbine and 
compressor. The weight of the tur- 
boprop must be kept very low and 
consequently the machine has very 
little inherent rigidity and is there- 
fore very sensitive to vibration con- 
ditions; the bigger the machine, the 
longer are the turbine and propeller 
blades and the worse they vibrate. 


ity is decreased, because any dam- 
age to one of the turbines requires 
immediate stopping of both, while 
the weight of two paired turbines is 
greater than that of a single turbine 
of equivalent power. The real ad- 
vantage of paired turbines is that, 
under present conditions, two small 
turbines coupled together will work 
reliably while a large sized single 
turbine gives trouble. There is little 
doubt however, that in a few years 
larger models will prove equally sat- 
isfactory. 

In this country, the first model 
that resulted from this revived in- 
terest was the Allison turboprop pro- 
duced as a single turbine giving 
2750 HP or as a paired turbine giv- 
ing 5500 HP. The development of 
this type of engine was sponsored 
and encouraged by the Navy; tur- 

(Continued on page 28) 
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Why can’t this be an 
ALUMINUM DIE CASTING? 


This challenge was thrown at us by a leading 
automobile maker. 

“It’s possible,” we agreed. But . . . the clutch 
housing also supports half the engine’s weight, it 
is highly stressed, must absorb vibration. Could 
a die casting economically be made that strong? 

An Alcoa Development Program was started. 
With the auto maker we drew up designs. We 
selected our strongest die casting alloy; poured 
sand castings from it; machined it to the dimen- 
sions of the die casting design. 

Shear static loads and bending stresses were 
measured. Brittle lacquer and strain gauges show 
us stress concentrations. Castings, engine and 
transmission were assembled, then run with an 
unbalanced shaft to measure dynamic stresses. 


built 


ALUMINUM 
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With the auto maker we modified designs. Die 
castings were made. We repeated the laboratory 
tests while the auto maker made road tests. The 
first stressed automotive die casting was a success. 
25% stronger in shear, 10% stronger in bending, 
100% better in fatigue life than the original 
clutch housing. Only 4% as much weight as 
the original cast-iron housing. And 15% lower 
in cost. 

This case is typical of the engineering problems 
Alcoa men undertake and solve. Throughout the 
Alcoa organization similar challenging jobs are in 
progress now and others are waiting for the men 
with the imagineering ability to tackle them. 

ALUMINUM COMPANY OF AMERICA, 1825 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


COMPANY AMERICA 
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Turboprop Engines 


(Continued from page 26) 


boprops are particularly suitable for 
taking off from aircraft carriers. A 
recent American development in 
propellers for high speed aircraft 
will favor the use of turboprops. Up 
to now, propeller efficiencies fell 
strongly at high speeds when the 
propeller blades go at speeds faster 
than sound, and energy is dissi- 
pated generating sound waves. The 
recent American improvements have 
produced supersonic propeller blades 
which waste much less energy, so 
that turboprops can probably be 
used without excessive loss on planes 
flying up to 550 mph. 

At the present moment, nearly all 
American aircraft engine manufac- 
turers have turboprop engines un- 
der development; these are either 
based on original designs or are built 
under British license. None of these 
turboprops has yet been flown as 
a production model on regular ser- 
vice. The most advanced is the Alli- 
son, which will be fitted to an ex- 
perimental airliner and also to sev- 


eral naval aircraft. Many of the 
new designs for large planes, bomb- 
ers or airliners are being prepared 
with alternative engine arrange- 
ments, turboprops or turbojets. If 
by the time the prototypes are built 
the new turboprops have proved 
their worth, they will be used in 
preference to turbojets. In Britain, 
a small turboprop has been flown 
on an airliner in commercial service. 
The response of the public was en- 
thusiastic because the plane is quite 
silent and does not vibrate. The 
present prospects of the turboprop 
are therefore good; if it is not put in 
commercial service too soon (a bad 
accident would retard its adoption 
for years) there is every chance that 
in the near future it will find many 
applications in medium speed me- 
dium range aircraft. 


But for the more distant future 
the possibilities of the turboprop are 
very much brighter. Research on 
high-temperature metals and on tur- 
bine blade cooling gives promise 
that the maximum gas tempera- 
tures before the turbine will be 


raised from about 1650°F, as they 
are now, to 2200 or even perhaps 
3000°F. In that case both power 
output and efficiency will be greatly 
increased and a reduction in fuel 
consumption of .4 Ib/HP/hr or less 
will become possible. Then the tur- 
boprop will be not only lighter than 
the piston engine but also its fuel 
consumption of .4 |b/HP/hr or more 
it will be the ideal engine for long 
range aircraft. The same inercase in 
turbine temperature will not im- 
prove the efficiency of the turbo- 
jet, unless the aircraft speed is in- 
creased at the same time; but turbo- 
jets become impractical at speeds 
of above 900 mph and, whatever 
will be the progress of supersonic 
aviation, it seems unlikely that com- 
mercial aircraft will fly above the 
speed of sound. Consequently the 
future high efficiency turboprop en- 
gine will probably be fitted to most 
commercial aircraft and to long 
range military aircraft, unless by 
that time military aviation is either 
abolished or composed mainly of 
guided missiles. 


BIG AUSTRALIAN PACKING PLANT 


instats Frick Refrigeration 


The Queensland Meat Industry Board recently installed three Frick 
ammonia booster compressors for producing low temperatures at the 
Brisbane Abattoir. The Board says these big machines, each with four 
cylinders of 15" bore and 10" stroke, "have worked very efficiently," 
and have increased the output of the freezers at Brisbane by 26%. An- 
nual capacity of the plant now approximates 250,000 cattle, 150,000 
calves, 50,000 hogs, and 700,000 sheep and lamb. 

Whether you're in Augusta or Australia, if you need air conditioning, 

; Wie refrigerating or ice-making equip- 
‘ ment in commercial. or industrial 
His) sizes, there's a Frick system to meet 
: irements, Ask for recom- 
and 4, 


your requi 


Only 


® The Frick Graduate Training Course 
in Refrigeration and Air Conditioning, 
Operated over 30 Years, Offers a 
Career in a Growing Industry. 


Two of Three Frick Compressors at 
Brisbane 


WAY NESHORC 


Alse Builders of Power 


7:45 P.M. 


PENNA 


ROYAL 


Gives You 


MAGIC MARGIN 
Both Right and Left 


The Easiest Writing 
Portable Ever Built! 


THE ROYAL DELUXE 
PORTABLE TYPEWRITER 


LIBERAL TRADE IN ALLOWANCE 
ON YOUR OLD MACHINE 


You'll enjoy trading at the 


TRIANGLE 
BOOK 


EVAN J. MORRIS, Prop. 


FOR ONLY 


$92.50 


Plus Tax 


SHOP 


OPEN EVENINGS 7:45 P.M. 


Forming and Sawmill Macsinery 
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A brief thoughtful glance around any 
room reveals a startling, seldom real- 
ized fact. Practically every object you 
see has one common characteristic. 
Abrasives were used in at least one or 
more stages of their production... 
almost without exception. Your clothes, 
furniture, automobile — yes, almost any- 
thing you can name is made to closer 
tolerances...of in mass quantities...or 


with a better finish because of the part 
abrasives play in their making. 
Essential to this production of civilian 
products, abrasives are vital in the high 
volume precision production of military 
equipment and ordnance. 


As the pioneer and leader in abrasive 
products, The Carborundum Company 
is pledged to the development and pro- 
duction of even more and better abra- 


ABRASIVE play in your 


sives for both military and civilian use. 
Nor is All of The Carborundum Story lim- 
ited to abrasives. Often of equal import- 
ance industrially are our super refrac- 
tories with their unique characteristics... 
advantageous in both high and low tem- 
perature applications. Or our Ceramic 
heating elements and resistors. As well 
as the deoxidizers used in making steel 
and iron. 


TRADE MARK 


makes ALL abrasive products to give you the proper ONE 


Also manufacturers of Super Refractories, Porous Media, Heating Elements, Resistors, Deoxidizers. 


“Carborundum” and “Globar” are registered trademarks which indicate manufacture by The Carborundum Company, 
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Niagara Falls, New York. 
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Cornell Societies 
(Continued from page 20) 


nology. Edward Watson is presi- 
dent. 


Delta Club 

The Delta Club, the student- 
faculty organization of the EE col- 
lege, has for its present officers, 
Hugh Thuerk, president; Ed Crocco, 
secretary; and Don Hayes, treas- 
urer. In mid-April the club held a 
smoker to give both student and 
faculty members a chance to meet 
prospective new members, and 
planned to hold an initiation soon 
afterward. During May they are 
holding a picnic, and the year’s 
agenda will be concluded with a 
banquet just before final examina- 
tions. 


American Institute 
of Chemical Engineers 


Early last month Mr. John Cal- 
lahan, Editor of Chemical Engineer- 


ing Magazine, spoke before the Cor- 
nell branch of the American Insti- 
tute of Chemical Engineers on the 
role of ChemE’s in the industrial 
world. The group plans to have 
another speaker in May. They have 
also been busy preparing several 
exhibits for Engineer’s Day. AIChE 
is sending two student groups this 
spring to the Regional Conference 
at Rensselaer Institute to present 
papers prepared in conjunction with 
their senior research projects. 


Al-Djebar 

Al-Djebar has also been active 
socially in the past few months. 
They have recently held two din- 
ners, and another is being planned. 
There have also been several eve- 
ning social gatherings, something of 
a tradition with Al-Djebar. The an- 
nual picnic, featuring a_ softball 
game between Chem Majors and 
ChemE’s will be held later in the 
spring. Officers this term are Phil- 
lip Shapiro, A. B. Cohen, William 
Brasie, and Robert Caplan. 


partners in creating 


Engineering leaders for the last 8| years have made 
K & E instruments, drafting equipment and materials 
their partners in creating the great technical achieve- 
ments of America. So nearly universal is the reliance on 
K & E products, it is self-evident that every major engi- 
neering project has been completed with the help of K&E. 


KEUFFEL & ESSER CO. 


1867 


NEW YORK * HOBOKEN, N. J. 
Chicago * St. Louis * Detroit 
San Francisco * Los Angeles * Montreal 


Cornell Student 
Engineering Council 


The main activity of the Cornell 
Student Engineering Council this 
spring has been the planning and 
running of Engineers’ Day. Tom 
Kelly has been in charge of organ- 
izing and setting up exhibits from 
the various engineering organiza- 
tions. The council has also started 
a coordinating committee to serve 
as a clearing house for engineering 
societies so as to avoid conflicting 
meetings, and to perform other such 
services. Late in the spring term, 
one member from each of the engi- 
neering schools will be elected to 
the Council. The present officers are 
Loren Kahle, president; Paul Wid- 
ener, vice-president; and Ted 
Holmes, secretary. 


Cornell Society of 
Engineering Physics 

The Engineering Physics So- 
ciety, whose officers this year have 
been Nilda Altman, president, Ted 
Wong, treasurer, and Jan Button, 
secretary, had for its first meeting 
in the fall a talk on the electron 
microscope by Prof. Siegel. 

Another very interesting meeting 
consisted of descriptions of summer 
experiences by fifth-year students, 
all but one of whom held jobs last 
summer. John Gay told of his work 
on rocket flight computers at 
Franklin Institute in Philadelphia, 
and Ted Schultz described his job 
at Philco. E.P.’s at Oak Ridge were 
Bill Jahsman, Frank Loeffler, Jim 
Schwartz, and Leon Bush. Others 
who spoke of their jobs were Eldred 
Paufve, Eastman Kodak in Roches- 
ter; Charles Peterson, Bell Tele- 
phone Lab in New York City; and 
Nilda Altman, Nuclear Physics Lab 
here at Cornell for her second sum- 
mer. 

Other E.P. Society meetings to 
be held this term will consist of a 
series of talks by students on their 
senior projects. Officers will be 
elected this spring for the coming 
year, and the final meeting for this 
year will be a picnic to be held 
sometime in May at Enfield or 
Taughannock. 
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In city streets 
lay pipe known for 


STRENGTH 


CRUSHING STRENGTH 


The ability of cast iron pipe to 


Known strength factors! Proved resistance to 
corrosion! These are your only safe and sure guides 
to long life and low maintenance expense of water, 

gas and sewer mains laid under costly modern pavements. 
The four strength factors that pipe must have to survive 
traffic shocks, heavy external loads, beam stresses 

and severe working pressures are listed in the box 
opposite. No pipe that is deficient in any of these 
strength factors should ever be laid in paved streets 
of cities, towns and villages. Cast iron water and gas 
mains, laid over a century ago, are serving in the streets 
of 30 or more cities in North America. These attested 
service records prove that cast iron pipe not only assures 
you of effective resistance to corrosion but all the 
strength factors of long life and economy, as well. 


CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. 


CAST TRON PIPE 
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Le 
usual traffic loads is proved by the Ring Com- 
‘ withstands a crushing weight of more than 
BEAM STRENGTH 
When cast iron pipe is subjected to beam 
We stress caused by soil settlement, or disturbance aie 
ome of soil by other utilities, or resting on an ob- eee 
pal iron pipe in 10-foot span sustains a load of me 
15,000 Ibs. 
SHOCK STRENGTH 
ues The toughness of cast iron pipe which enables ee 
it to withstand impact and traffic shocks. as cee 
well as the hazards in handling, is demon- 2a 
; strated by the Impact Test. While under hydro- a, ee 
— | static pressure and the heavy blows from a Se 
50 pound hammer, standard €-inch cast iron 
ee Pipe does not crack until the hammer is - = 
Es dropped 6 times on the same spot from pro- es Ses 
gressively increased heights of 6 inches. 
BURSTING STRENGTH 
a per square inch internal hydrostatic pressure, ee 
ae which proves ample ability to resist water- oa 
31 


The Type M Single Stage 
Double Suction Pump illus- 
trated is just one of the many 
in the extensive line manu- 
factured by Economy Pumps, 
Inc. A general purpose 
pump, it is ideally suited to 
general water supply or 
heavy mill service. Case 
records show Economy 
Pumps operating for fifteen 
to twenty years without re- 
placement of major parts. 
However, should repairs be 
necessary, all parts subject 


to wear are renewable. 
Centrifugal, Axial and Mixed Flow “a for all applications 


DIVISION OF HAMILTON-THOMAS CORP., HAMILTON, OHIO 


Catalog No. A750 gives 
complete design and 
construction details. 
Write Dept. L-1 for your 
copy. 


Nodular Cast Iron 


(Continued from page 10) 


much significance. With an average 
strength of about 90,000 psi, it 
shows an elongation of 1 to 3 per 
cent, which is still appreciably bet- 
ter than that obtainable with grey 
cast iron. 


Compares to Steel 


For comparison of these mechani- 
cal properties, it might be interest- 
ing to look at those of some of the 
other ferrous metals. Although 
there are variations within each 
class of materials we consider, some 
sort of typical values will be aimed 
at. A good alloy grey iron has a 
strength of 50,000 psi, while malle- 
able may be expected to show a 
value of about 56,000 psi. The steels, 
on the other hand, are appreciably 
higher. As for elongation, grey iron 
has virtually none and malleable 
demonstrates about 20 per cent. 

An interesting property to con- 
sider is the modulus of elasticity, 
Young’s Modulus, which is meas- 
ured by the slope of the straight- 
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line portion of the stress-strain 
curve. With respect to this prop- 
erty, the nodular iron more closely 
resembles steel than it does grey 
iron. Steel, whose curve flattens 
out at the yield point, has a modu- 
lus of 30,000,000 psi. For grey cast 
iron, there is no straight portion to 
the curve, i.e., it exhibits no elastic 
behavior, and a secant modulus is 
approximated. Nodular iron, on the 
other hand, shows an elastic por- 
tion to the curve with a slope of 
about 25,000,000, a value relatively 
close to that of steel. 


Casts Easily 


The big advantage of nodular 
iron, as regards steel, is its excel- 
lent castability—as good as that of 
grey cast iron. There are many in- 
tricate parts which cannot be made 
by any of the steel forming pro- 
cesses. Previously, these had to be 
cast in grey iron, accompanied by 
the brittleness and lowered strength 
associated with this material, or in 
the more expensive cast steel. Here 
we see one of the major future ap- 
plications of nodular cast iron—in 


providing better properties to intri- 
cately shaped pieces. 


Much use is expected also to be 
made in pipes and pressure vessels. 
Grey iron, when used in such ap- 
plications, developed leaks as a re- 
sult of the continuous path through 
the material resulting from the 
proximity of the graphite flakes. 
This problem does not present itself 
with the nodular structure. 


In general, applications will be 
most plentiful where a_ relatively 
cheap and easily producable pro- 
duct is desired, but whose property 
requirements as regards shock re- 
sistance, ductility, and strength are 
more stringent than those grey cast 
iron can satisfy. Much of this, at 
present, is in the line of agricultural 
and automotive fields. 


Much work still has to be done 
in finding the place for nodular cast 
iron in our industrial economy and 
to fit it to best fill that place, but 
it is a safe bet that the place will 
soon be found, and that, in only a 
few years, nodular cast iron will be 
a major engineering material, rank- 
ing behind steel and grey iron. 
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Research Takes the Long View 


Fundamental studies are one 
of the most important phases 
of Du Pont research 


Fundamental research is designed to 
discover new scientific facts without 
regard to specific commercial use. Yet 
from it have come many products 
of commercial significance. 

At Du Pont, for instance, funda- 
mental research has pointed the way 


“products of tomorrow” will come 
from the test tubes, flasks and 
stills of the research laboratory, the 
Du Pont Company recently expanded 
its Experimental Station near Wil- 
mington. In this thirty million dollar 
addition, major emphasis is being 
given to long-range and fundamental 
research. 

The enlarged Experimental Sta- 
tion with its 20 new buildings repre- 


Wher. long-range and fundamental research is emphasized: the newly enlarged Du Pont Experi- 
mental Station near Wilmington. Photo Aero Service Corp. 


to products like nylon, the first 
wholly synthetic organic textile fiber, 
and neoprene chemical rubber, to 
name only two. 


Expanding for Tomorrow 
With the expectation that still more 


Examining an infra-red spectrogram of poly- 
vinyl alcohol in connection with the funda- 
mental physical characterization of the poly- 
mer: J. R. Downing, Ph.D. Physical Chem- 
istry, Illinois ’40, and D. G. Pye, Ph.D. 
Physical Chemistry, Stanford ’43. 
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sents one of the largest and best- 
equipped research establishments in 
the world. Even so, less than half of 
the Company’s total research per- 
sonnel is situated here. Du Pont lab- 
oratories in more than 25 other loca- 
tions also carry on both fundamental 
and applied research. 

There are now about 800 technical 
people engaged exclusively in re- 
search work at the Experimental 
Station. Assisting them are 1,500 
others, in technical and non-technical 
capacities. The research people repre- 
sent a wide range of training. Among 
them are organic, inorganic, physical, 
colloid, analytical chemists and bio- 
chemists; physicists and biophysi- 
cists; chemical, mechanical, metal- 
lurgical, electrical and electronics 
engineers; plant pathologists, plant 


Carrying out experimental autoclave polymer- 
izat of cond t polymers: J. H. 
Blomquist, Ph.D. Chemistry, Ohio State ’41; 
O.A. Bredeson, Ph.D. Chemistry, M1.T.’41; 
J. E. Waltz, Ph.D. Chemistry, Indiana ’41. 


physiologists, agronomists, entomol- 
ogists, horticulturists and others 
trained in biological science. In ad- 
dition, there are specialists who 
are not classified in any of these 
groups. 


Free for Research 

At the Du Pont Experimental Sta- 
tion every effort is made to permit 
the research man to concentrate on 
research. He is provided with the 
most modern laboratory tools and for 
theconstruction of specialequipment 
he can call on a wide variety of serv- 
ices. These include machine shops, 
carpentry, electrical, welding, instru- 
ment-making, and glass-blowing 
shops. When the research worker 
needs any service or equipment with- 
in the scope of these shops, it is pro- 
vided for him. 

At this industrial research labora- 
tory, Du Pont scientists are devoting 
themselves to extending the fron- 
tiers of science and creating “Better 
Things for Better Living . . . through 
Chemistry.” 


DID YOU KNOW THAT... 
Nylon came out of a fundamental re- 
search program begun in 1927. How- 
ever, it took 13 years and $27 mil- 
lion in research and operative invest- 
ment to get into satisfactory commer- 
cial production. 


REG. PAT. OFF 


BETTER THINGS FOR BETTER LIVING 
«++ THROUGH CHEMISTRY 


Entertaining, Informative — Listen to “Cavalcade of 
America,”’ Tuesday Nights, NBC Coast to Coast 
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Faculty—Prof. Kyle 
(Continued from page 14) 


Westinghouse War Memorial Schol- 
arships to help keep the treasurer’s 
wolves away from the door, and a 
keen interest in his work, it was 
not surprising that young Kyle was 
still on the hill when his class’ last 
bustee had taken the Black Dia- 
mond back home. As an_under- 
graduate, recognition of his abilities 
was not long in coming. Election to 
Atmos and Tau Beta Pi was fol- 
lowed by election to the editorship 
of the Sibley Journal of Engineer- 
ing, predecessor to the present-day 
CorneLL Encineer. June of 1933 
brought graduation, and an em- 
barkation on a long and successful 
career as industrialist, scientist, and 
educator. 

Following graduation came a one- 
year stint at Lehigh University, 
where he held the James Ward 
Packard Fellowship in Mechanical 
Engineering, while engaged in re- 
search on wear of bearing metals. 
Then, from 1934 to 1946, Professor 
Kyle held forth at the Massachu- 
setts Institute of Technology, where 


he progressed from Assistant In- 
structor to Associate Professor of 
Mechanical Engineering. Here he 
took charge of a group of courses 
dealing with engineering materials 
and processing of metals, and also 
taught courses in machine design at 
the Lowell Institute School. It was 
while at M. I. T. that he was elect- 
ed to Sigma Xi, national scientific 
honorary society; and here also that 
he received his degree of S.M. in 
M.E. in 1939. 

During the war, Professor Kyle 
took on an extensive program of 
both educational and_ industrial 
work. While teaching courses in 
materials to students of the various 
armed forces schools and pregrams 
at M. I. T., he also acted as a Super- 
visor of Research at the Institute, 
representing the Office of Civilian 
Research and Development. One of 
the principal projects was the in- 
vestigation of methods of improve- 
ment of low alloy armor plate by 
flame treatment. In 1943, he took a 
leave of absence to take a position 
as Research Supervisor to the War 
Metallurgy Committee of the 
N. A. S. In addition, Professor Kyle 


TENSION CONTROL 
AND LEATHER 
make a good team 


\ERTHER BELTING Adsocialion 


Headquvorters for Authentic Power Transmission Doto 


4) PARK ROW, NEW TORK NEW YORK 


was engaged as research supervisor 
on a number of other projects for 
the armed forces. These included 
an investigation into the effects of 
sudden application of loads to 
metals, as related to the resistance 
of armor plate to penetration by 
projectiles, as well as a statistical 
survey of acceptance test data on 
ordnance forgings. At the same 
time he was engaged in projects 
dealing with the evaluation of cor- 
rosion-resisting alloys for quarter- 
master items, the development of 
improved techniques in magnesium 
alloy production for the aircraft in- 
dustry, and a project involving the 
production of press and hammer 
forgings, also for the aircraft indus- 
try. 

Returns To Cornell 

It was in July, 1946 that Pro- 
fessor Kyle returned to Cornell, as 
Professor of Applied Metallurgy. 
Then, in 1947, came a program of 
expansion of the metallurgical facili- 
ties of the School, with the conse- 
quent change of name to the School 
of Chemical and Metallurgical En- 
gineering. This program was fur- 
thered no little by the creation of 
the Francis Norwood Bard Profes- 
sorship of Metallurgical Engineer- 
ing, and the subsequent appoint- 
ment of Professor Kyle to fill this 
position, including duties as Assis- 
tant Director of the School. These 
duties have included two principal 
projects: the installation and im- 
provement of the new ten-term cur- 
riculum in metallurgical engineer- 
ing, and the development of re- 
search facilities for testing steel 
foundry sands at elevated tempera- 
tures. 

While Professor Kyle tries as far 
as possible to stay abreast of his 
field by attending the periodic 
meetings and conventions of the 
various professional societies of 
which he is a member, he does not 
do so at the expense of his activity 
in the classroom. He teaches a num- 
ber of classes in metallurgy, and is 
a firm believer in as close as pos- 
sible a relationship between the stu- 
dents and the upper strata of the 
faculty. The Metallurgical Engin- 
eering schedules are usually ar- 
ranged so that he teaches each man 
for at least two terms, once in the 
third or fourth term and again just 
before graduation. By doing so, he 

(Continued on page 36) 
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YOU REMEMBER LOU. 


He’d Give His Eye Teeth 
For This Opportunity 


Lou came out of W. W. II with the bug for electronics. 
He’d been an electronics maintenance specialist 
in the Navy... attended service schools in radar, 
sonar and gunfire control to earn his petty officer’s 
rating. He came to school under the GI Bill... 
majored in electronics... now has his degree in 
electrical engineering. Lou is doing all right now 
but wishes he could be closer to his chosen career — 


electronics. 


Maybe you know Lou—or somebody like him. Perhaps 
you yourself bave a similar background and can qualify 
for this unusual opportunity to secure broad foundational 
experience in the rapidly growing field of electronics 


engineering. 


RAYTHEON GOVERNMENT FIELD ENGINEERING 


GOVERNMENT FIELD ENGINEER- 
ING is our name for the Raytheon or- 
ganization which supplies world-wide 
technical service to the Government 
relative to the intricate electronic equi 
ment which we manufacture. This highly 
qualified group has won an acknowl- 
edged eminence among similar organ- 
izations. During World War II, Ray- 
theon produced more search radar for 
the Navy than all other manufacturers 
combined. Its Submarine Signal Division 
has been the leader in sonar and under- 
water sound since 1901. 


Since V-J Day, Raytheon has continued 
in all phases of electronics development 
and production for the Army, Navy and 
Air Force, and is now being called upon to 
gear its facilities to the growing needs of 
the Armed Forces. We now have a lim- 
ited ber of openings for candi 
who have the special service and educa- 
tional background required and who can 
meet the rigorous qualifications which 
we must impose in order to maintain our 
high operating standards. 


JUNIOR 
FIELD ENGINEER 


Successful applicants for the position of 
Junior Field Engineer in the Raytheon 
Government Field Engineering Organi- 
zation will have the same general biog- 
raphy as our friend, “Lou”. Military ex- 
perience with electronic eqemene in 
the Army, Navy or Air Force is desirable. 
A degree from a schooi of Physics or 
Electrical Engineering in a recognized 
college or university is essential. Expe- 
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rience after graduation is of little con- 
sequence. 


The position of Junior Field Engineer 
presents a rare and unusual opportunity 
to become acquainted with the most 
modern techniques in the science of elec- 
tronics. For the graduate engineer, it is a 
once-in-a-lifetime chance to familiarize 
himself with the many phases of elec- 
tronics prior to specialization. 


Junior Field Engineers are called upon 
to (1) supervise equipment installation, 
(2) supervise or personally attend to 
its repair and maintenance, (3) train 
military or other qualified personnel to 
operate, repair or maintain it, and (4) 
contribute toward the solution of engi- 
neering problems which may arise in 
the field. The Junior Field Engineer may 
be called upon to undertake important 
missions of a classified nature in the in- 
terests of the Government. He will at 
all times, by the nature of his position, 
be a representative of the Raytheon 
Manufacturing Company responsible for 
sustaining and improving our relation- 
ship with and service to the Government. 


SALARY AND BENEFITS are liberal, 
commensurate with the technical knowl- 
edge and skill and the responsibility in- 
volved. They include travel and subsist- 
ence payments, free accident insurance, 
low cost life insurance, retirement an 
hospitalization plans. All in all, this adds 
up to a job for which only a relatively 
small group of engineers can qualify, 
but in which successful applicants can 
profit more professionally and finan- 
cially, can advance more rapidly, and can 
acquire a wider range of valuable and 
interesting experience than in any other 
branch of the industry. 


WHO CAN QUALIFY? 


Practicing engineers, recent graduates 
and those about to graduate are eligible 
to apply; preferably those between the 
ages of 22 and 30. If you know of a qual- 
ified a you will be doing him a 
tremendous favor by calling this oppor- 
tunity to his attention. All applications 
will be carefully considered and held 
strickly confidential. Send a brief resume 
to 


Government Field Engineering 


RAYTHEON MANUFACTURING COMPANY 
138 RIVER STREET - WALTHAM 54, MASSACHUSETTS 
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Technibriefs 


(Continued from page 18) 


of the G-E Research Laboratory, 
and is currently being tested for in- 
dustrial applications by the com- 
pany’s General Engineering Labor- 
atory. 

The glass and metal areas to be 
soldered are painted with a thin 
layer of titanium hydride, and 
solder is placed upon both painted 
areas. The parts are placed together 
and then heated under a vacuum. 
When the temperature reaches 
about 900° Fahrenheit, the titan- 
ium hydride decomposes. This 
causes the solder, which has already 
become molten, to adhere to the 
titanium-painted areas of both the 
glass and metal. A strong, tight 
bond is formed upon cooling, ac- 
cording to the engineers. 

By using soft metal solders, it is 
possible to subject this glass-to- 
metal seal to rapid temperature 
changes without danger of cracking, 
despite the wide difference in tem- 
perature expansions between glass 


and metal. This is possible because 
the differences in movement are 
absorbed by the solder. 


Miniature Tube 


A tiny electronic tube, similar in 
principle to those used in radar and 
in quick-cooking electronic ovens, 
has been developed by General 
Electric Company engineers for use 
in ultra-high-frequency television 


‘receivers. 


Ultra-high-frequency channels, 
when released for use by the Federal 
Communications Commission, will 
require a special tube to convert 
the UHF signal to a usable fre- 
quency. 

The tube designed, by G-E en- 
gineers to do this, “beats” down 
the UHF signal by sending out its 
own signal which, when mixed with 
the UHF signal, produces a result- 
ing lower frequency. 

The new tube will operate in the 
present “standard band” between 
60 and 216 megacycles as well as in 
the UHF channels, which may be 
assigned as high as 900 megacycles. 


Faculty—Prof. Kyle 


(Continued from page 3+) 


gains a personal knowledge of his 
students which is so valuable in 
professional placement, and so rare 
in some colleges and schools. 

When not in a classroom or at a 
foundrymen’s convention, Professor 
Kyle likes to read, or putter around 
in his garden when the Ithaca 
weather permits. Summertimes are 
often spent at his summer home on 
Lake Winnepesaukee, N. H., where 
he likes to fish, or just plain rest. 

But, when all has been said, a 
man is judged on the product of 
his efforts alone and in combina- 
tion with others. In a few short 
years, due mainly to the coopera- 
tive enterprise of Professor Kyle 
and his staff, metallurgical engin- 
eering at Cornell has grown from a 
rather small department into a 
large enterprise. In the future, it 
bids fair to become even bigger and 
better; and when it does, much of 
the credit will undoubtedly fall on 
the shoulders of the man at the 
helm, Professor Kyle. 


GRAPHITE 


SILICON CARBIDE 


Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 


HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 


MAGNESIA ZIRCON 


LAVA CRUCIBLE COMPANY of PITTSBURGH 


Pittsburgh, Pennsylvania 


FUSED ALUMINA 


MULLITE 
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It’s difficult to think of a slender match in the same class 
with a Block Buster, yet both can be equally destructive. 
When a plant is burned out by a carelessly thrown match, 
it’s just as dead as though it were bombed. Actually, 
losses may be even greater, for fire is arch-enemy to 
precious machinery and irreplaceable records. That’s 
why two out of five burned-out businesses never come 
back... 


Yes, it can happen anywhere, for as long as people are 
careless there is no way to prevent fires from starting. 


But fires can be safely and surely controlled, by checking 
fire at the source, when it starts, with Grinnell Automatic 
Sprinkler Systems. A record of over seventy years shows 
that practically every fire starting in buildings protected 
by Grinnell sprinklers was extinguished before doing 
material damage. 

Grinnell Company, Inc., Providence 1, Rhode Island. 


Branch offices in principal cities. 


GRINNELL 


FIRE PROTECTION SYSTEMS 


ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL 
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Specially designed to withstand tough 
operating conditions in any sewage plant. 


Despite the severe operating conditions which occur in some 
sewage plants, the Morris Pumps continue to function dependably, 
efficiently and economically. 

Morris Pumps will handle long, stringy, fibrous materials. Ex- 
tensive experience in handling mixtures containing abrasive solids 
enables Morris to design for moderate quantities of grit, without 
undue impairment. Operation under abnormal conditions such as 
these prove unquestionably the rugged, superior construction of 
Morris Pumps. 


Morris Pumps are Easily Installed... 
Easily Maintained ...Easily Dismantled 


Both the casing and the suction nozzle 
have hand holes . . . and the construction 
of the pump permits easy dismantling. 

The castings are heavy. And the pumps 
are mechanically and hydraulically designed 
for greater resistance to abrasion. 

Both the horizontal and vertical Morris 
Pumps are available in sizes ranging from 
3” to 20” and adaptable to all types of 
drives. 

Every pump is backed by 84 years’ ex- 
perience .. . carefully and practically tested 
for high sustained efficiency at low operating 
cost, 


America's Largest Cities are Now Using 
Morris Centrifugal Pumps for More Dependable Service 


Morris Machine Works, Baldwinsville, N. Y. 


News of the College 


(Continued from page 16) 


Law and business administration 
have already attracted a few, who 
feel they can put their technical 
training to good use outside of the 
engineering profession. 

On May 2 the same seven men 
held another informal discussion, 
dealing with the success of the five- 
year curriculum, at a dinner held in 
the Willard Straight Memorial 
Room. The Faculty Curriculum 
Committees and directors of the 
various engineering schools were 
present. 


Plastics Laboratory Given 


The new William C. Geer Lab- 
oratory for rubber and plastics has 
most of its basic equipment and 
should be put into operation in 
the near future. The equipping of 
this laboratory was made possible 
by a very generous grant to the 
University by Dr. William C. Geer, 
an alumnus of the University, who 
was formerly vice-president and 
Director of Research for the B. F. 
Goodrich Company and who is now 
engaged in private research work in 
Ithaca. The laboratory is equipped 
for both research and instruction in 
the general fields of plastics and 
rubber. As work progresses, more 
equipment will be added to facili- 
tate advanced research. 


Soil Moisture 

The Civil Aeronautics Admini- 
stration has just published a report 
on “The Measurement of Soil Mois- 
ture and Density of Neutron and 
Gamma-ray Scattering” covering 
work by Professors Sack, Belcher, 
and Cuykendall. Students working 
on this program have been Charles 
Peterson, Bill Jahsman, and Ted 
Wong. The electron microscope is 
being used in research under Prof. 
Siegel in conjunction with a_ soil 
identification program being carried 
on in the C.E. school for the Army. 
Another use of the microscope is the 
study of viruses in biological re- 
search. 

In the graduate school, Ruth Jor- 
dan is studying dynamic vibrations 
in single aluminum and zine crys- 
tals, and Dick Aldrich is doing re- 
search in rubber transformations 
and resulting variations in mechani- 
cal properties. 
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New glass-and-metal picture tube— 
developed by RCA scientists and engi 
gives a 17-inch television picture in a 


20g smaller cabinet. 


Now—elevision ’guaes away” 
with a Bigger Pcture—smaller tube/ 


Ideal for mass production, compact, 
and lower in cost, RCA’s glass-and- 
metal picture tube was a major ad- 
vance in television history. 


Now comes still another important 
RCA engineering advance, rectangular 
glass-and-metal kinescopes. Engineered 
for the big 17-inch pictures you want in 
a receiver that takes up less cabinet space 
—as much as 20% less—the new kinescope 
gives you finer pictures than ever before 
... in sharp and brilliant focus over every 


inch of your screen. And, as yet another 
step ahead, RCA’s new picture tube offers 
an improved type of Filterglass faceplate 
—frosted Filterglass—developed on princi- 
pies first investigated by scientists of RCA 
Laboratories, to cut reflection, and give 
you sharper picture contrast. 

s 
See the latest advances in radio, television, 
and electronics at RCA Exhibition Hall, 36 
West 49th Street, N. Y. Admission is free. 
Radio Corporation of America, RCA Build- 
ing, Radio City, New York 20. 


Continue your education 
with pay—at RCA 
Graduate Electrical Engineers: RCA 


Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

©@ Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations ). 

@ Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

© Design of component parts such as 
coils, loudspeakers, capacitors. 

© Development and design of new re- 
cording and producing methods. 

© Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to College Relations Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opp ities for Mechanical 
and Chemical Engi and Physici 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Télevision 
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Go Get Printing Done . 


OFA 
SERIES 


Phone 


PROBLEM — You're working out the application of a 44177) 
hydraulic speed selector system to a turret lathe. The 
system's oil pump Is to be driven by a belt take-off 

‘ from the main belt drive. Your problem now Is to 
provide a means for transmitting power from the pump 
drive pulley to the pump that will permit the adjustment 
of the pulley to regulate belt tension. How would 
you do It? 


THE SIMPLE ANSWER — Use an S.S.White flexible shaft NORTON PRINTING CO. 


between the pulley shaft and the pump shaft. As you 
see below, that's how the Gisholt Machine Co., did it. 317 E. State St. Ithaca, N. Y. 
An S.S.White flexible shaft is the logical answer for a 
wide range of drives where one or both of the con- 
nected members must be adjustable in position. 


Photos courtesy of 
2 Gisholt Mach. Co. 
Madisen, Wis. 


WANTED ! ! 
FOR CASH 


All year long we have been selling books 
to you and now we want to buy them back— 
FOR CASH—at 50% of their list prices, if they 
will be used again at Cornell. 


9 
This is just one of hundreds of power drive and remote control problems 
to which S.S.WHITE FLEXIBLE SHAFTS are the simple answer. That's why 
engineers will find it helpful to be familiar with the range and scope of uN 
these “METAL MUSCLES"* for mechanical bodies. A representative of Barnes & Noble will be 
at the Co- 
Trade Mark Reg. U.S. Pat. Off. Co op “a May 31st, June Ist, and 2nd to 
and elsewhere buy all discontinued books. He also pays CASH— 


SEND FOR BULLETIN 5008 

It gives basic information and engl- 
neering data about flexible shafts and 
their many uses. We'll gladly send you 
a free copy on request. 


inch hhc INDUSTRIAL DIVISION 


DENTAL MFG. CO. Dept. C, East 40th St. 
NEW YORK 16, N. Y. 
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Which of these 

Refractories 

withstands the 
Highest 


temperature? 


If you answered “Stabilized Zirco- 
nia*” you're right up to the minute on the 
latest developments in the refractory in- 
dustry. Norton Fused Stabilized Zir- 
conia .. . an amazing new refractory... 
withstands temperatures up to 4500°F, 
Because it makes higher temperature 
ceilings possible, Norton Stabilized Zir- 
conia opens the doors to new technical 
advances in the processing field . . . has 
already speeded up gas synthesis pro- 
duction by a profitable margin. 


Other Extraordinary 
Properties 


No other refractory offers such an un- 
usual combination of properties. Norton 
Stabilized Zirconia has a surprisingly 
low thermal conductivity. In spite of the 
fact that its specific gravity is twice that 
of fire clay brick, its thermal conduc- 
tivity is only 6 (English Units) as com- 
pared with fire clay’s 12, fused alumina’s 
20 and silicon carbide’s 50+. 


Even more amazing is the electrical 
resistivity of Norton Fused Stabilized 
Zirconia ... ranging from 2300 ohm- 
cmvat 1300° F to 0.37 ohm-cm at 4000°F. 
Yes, it’s just the opposite to the usual 
rule that resistance increases with the 
temperature. 


Equally valuable to processing indus- 
tries is the chemical stability of Norton 
Stabilized Zirconia, manifested in its 
ability to resist both oxidizing and reduc- 
ing atmospheres at high temperatures 
and its chemical inertness in contact 
with titanates. 


Thinking of Your Future? 


First to produce Fused Stabilized 
Zirconia in commercially significant quan- 
tities, Norton keeps on “making better 
products to make other products better” 
through constant work on new develop- 
ments. To do this requires new ideas and 
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fresh approaches in the field of research 
...ahint to young engineers and chem- 
ists. When you think of your future, 
think of Norton. 


New Bulletin 


ing 
properties of Norton 
Fused Stabilized Zirconia 
in full detail. Write for a 


Neil Ault, Ph.D., Ohio State ‘50, measures the re- 
sistance to deformation of Crystolon* (SiC) re- 
fractories at high temperatures in multiple load 
test furnace. 


*Trade Marks Reg. U. S. Pat. Off. and Foreign Countries 


WNORTONY 


TRADE MARK REG. U.S PAT. OFF. 


better products to make other products better 


PAPER & CLOTH 


ABRASIVES 


GRINDING & LAPPING MACHINES 


REFRACTORIES 


LABELING MACHINES 


CERAMIC SURFACE PLATES & 


NON-SLIP FLOORING 
<= 


BORON CARBIDE Propucts 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


SEHR.MANNING, TROY, N. ¥. IS A DIVISION OF NORTON COMPANY 
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Articles 
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Prof. Donald J. Belcher 
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David Scheraga, EE 

Electronic Commuters. 3 
Noboru Kondo, ME ’51 

Engineers’ Day— Picture Brief 8 22 
Robert Stuckelman, EE 

Future of Atomic Power, The ......... 5 7 
Janice Button, EP 

Fly Ash Collection Pays Off ......... Peabiaavscatpnmars 3 13 
Henry F. Dimmler, EE ’54 
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George W. Sutton, ME '52 


David Scheraga, EE '54 


Mass Production Photo Finishing 
d M. Bellis, ChemE ’ 
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Nodular | Cast 8 9 
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Value wt the Five-Year Program 8 
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Robert Stuckelman, EE "54 
Stream J Pollution Control, 4 7 
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Profiles—Dean Hollister 1 15 
Prof. William. H. 3 19 
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FASTER 


FASTER 


FASTER! 


AUTOMATIC GUN-LAYING 


II Some things man just can’t do fast gh — lly. Time was when 
gun-pointing information was transmitted to dials and guns were pointed 
manually in accordance with the data. 


Arma was in the thick of the apparatus development which brought gun 
fire contro! to this point. And, it was Arma who undertook to aim the 
guns automatically. 


Ali that was before jet planes were a reality—before supersonic planes 
introduced such terms as ‘Mach 4" into military language. Adapting and 
improving the speed of apparatus for the automatic control of anti-aircraft 
batteries is one of the important assignments of accelerated engineering 
at Arma. It is typical of many ways Arma engineers are aiding in making 
America safe against those who wish to destroy it. 


If you think you might like to start your engineering career at Arma, write 
for the booklet titled “Engineering at Arma.’ Please address your request 
to the Engineering Division, 254 36th Street, Brooklyn 32, N.Y. 


Gunfire Control Equipment + Remote Control Equipment 


Pp R | N C | P A L Pp R 0 ) U ¢ T S Analog Computers * Servo Mechanisms + Navigational Instruments 
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A drunk staggered into the Club 
one night and in a loud voice 
yelled, “When | drink, everybody 
drinks!” He summoned everyone to 
the bar—the musicians, hatcheck 
girls, waiters, and guests. Every- 
body took a drink. When he fin- 
ished his whiskey, he yelled again, 
“When | take another drink, every- 
body takes another drink!’ Once 
more everyone gathered around 
the bar. They even called in the 
taxi drivers, doormen, and a cop 
from the corner. When he finished 
that one, the drunk took a dollar 
out of his pocket and slapped it 
on the bar. “When | pay,” he 
screamed, “everybody pays.” 


A sports writer was assigned to 
write a story about the chaplain 
that always travels with the Notre 
Dame football team. When he ask- 
ed the athletic director where he 
could find the chaplain, the director 
asked, “Which do you want, the 
offensive chaplain, or the defensive 
chaplain?” 


Boss: “I suppose you wish I were 
dead so you could spit in my 
grave.” 

Employee: “Not me. I hate to 
stand in line.” 


The devil sends the blessed winds 
To raise the skirts on high; 

But God ts just—he sends the dust 
To blind the wicked eye! 


Sonny: “Pop, what's an_ opti- 
mist?” 

Father: “An optimist is a man 
who thinks his wife has quit smok- 
ing cigarettes when he finds cigar 
stubs in the house.” 


Three monkeys sat in a cocoanut 
tree 

Discussing things as they’re said to 
be. 

Said one to the other, “Now, listen 
you two. 

There’s a certain rumor that can’t 
be true, 

That man descended from our noble 
race— 

The very idea is a disgrace!” 


“No monkey ever deserted his wife, 

Starved her babies and ruined her 
life... . 

And you never knew a mother 
monk 

To leave her babies with others to 
bunk, 

Or pass them on from one to an- 
other, 

*Til they hardly know who is their 
mother. 


“And another thing you'll never 
see— 

A monk build a fence around a 
cocoanut tree, 

And then let the cocoanuts go to 
waste... 

Why, if I put a fence around a tree, 

Starvation would force you to steal 
from me. 

“Here’s another thing a monk won’t 
do— 

Go out at night and get on a stew, 

Or use a gun or club or knife 

To take some other monkey’s life. 

Yes, man descended, the ornery 
cuss, 

But, brother, he didn’t descend from 
us!!” 


“Was your friend shocked over 
the death of his mother-in-law 2” 
“Shocked; he was electrocuted!” 


* * * 


Book Salesman: “Young man, 
you need this book. It will do half 
your college work for you.” 

Engineer: “Fine, give me two.” 


“Well, what excuse have you got 
for coming home at this hour of the 
night?” 

“Well, my dear, I was playing 
golf with some friends and...” 

“What? At 3 am.? 

“Sure. We were using the night 
clubs.” 


* * * 


The bus driver charged a lady 
full fare (10c) for her son. He had 
on long pants. 

At the next corner a small boy 
wearing short trousers paid only 
5c (half fare). 

At the next corner a lady mount- 
ed the bus and he didn’t charge 
her anything. Why? .. . 

You have an evil mind—the lady 
had a transfer. 


And then there’s the man who 
walked into a bar optimistically 
and left misty optically. 


Judge: “Give the court your 
name, occupation and charge 
against you.” 

Defendant: “My name is Sparks, 
I'm an electrician, and I’m charged 
with battery.” 

Judge: “Officer, place this man 
in a dry cell.” 


And then there was the engineer 
who called his girl indefinite 
integral because she had no limit. 


A young mother had just unbur- 
dened herself and told her son the 
facts of life. At the end she said, 
“Now if you want to know anything 
ask me.” The boy appeared in ser- 
ious thought, then gravely turned 
to his mother and said, “How do 
they get the Saturday Evening Post 
out on Wednesday ?” 
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REVEALS NEW FACTS ABOUT METAL STRUCTURE. Electron DETERMINES COMPOSITION OF MATERIALS. The composition 
micrography—up to X50,000 with the electron microscope— of almost any material is shown in a flash through spectrog- 
reveals new facts about metal structure, surface protection, raphy. It is a means of making frequent production line 
and effect of processing procedures. analyses that keep a check on specifications. 


SHOWS STRESSES AND STRAINS VISUALLY. By photographing 
the patterns developed by polarized light as it passes through 
a plastic model of a part, the engineer can have visible evi- 
dence of the points of stress within the part. 


Tn the engineering laboratory—on the production line— 

photography is today an important tool. It searches metal 

structure through electron micrography, x-ray diffraction, 

and micro-radiography. It makes swift mechanical motions 

seeable by showing them at a snail’s pace with high speed Send for this FREE Book 
movies. Or it can halt an instant of an instrument's fleeting It tells how photography is used to: 


Speed production + Cut engineer- 
ing time + Assure quality main- 
Eastman Kodak Company, Rochester 4, N. Y. tenance + Train more workers 
faster + Bring new horizons 

to research 


trace and record it for study. 


College graduates in the physical sciences, engineering, and 
business administration regularly find employment with Kodak. 
Interested students should consu!t their placement office or 
write direct to Business and Technical Personnel Department, 


Eastman Kodak Company, 343 State Street, Rochester 4, N. Y. 
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BUSINESS TRAINING COURSE 
trains graduates for accounting 
and administrative jobs. 


PHYSICS PROGRAM offers 
studies and rotating assign- 
ments for physics majors. 


CHEMICAL AND METALLURGICAL mi 
PROGRAM is for chemists, chem- Tee 


ical and 9 9 
ON ‘*TEST’’—that’s the popular name 
for the Student Engineering Program, by 
which most engineers enter the company. 


Four broad avenues by which college graduates 
begin careers with General Electric . . . 


Both the individual and the company learn a lot when sales, manufacturing, etc. 
: a college gradu .e enrolls in one of these four basic On its part the company learns about the individual’s 
General Electric training programs. abilities and capacities. The training programs are a 
The individual familiarizes himself with the com- major means of recognizing young people of talent and 
pany’s products, organization, and problems. By rotat- creative ability, of making sure that they move ahead 
ing through a series of varied job assignments he to new and constantly more challenging assignments, 
determines the kind of work that most appeals to him A very large percentage of General Electric’s top 
and to which he feels he can make the greatest con- scientists, specialists and managers of today began 
tribution. Many students go on from these courses to their careers as student-workers in company-conducted 


more specialized training in advanced engineering, 
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